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(54) mio&m s*mmrtMmmt&x&mmm&m» 



(si) vm] 

[IBS] ±£3E*n6jtf>«£fc J:SfiSrti5:S^t:«ia; 

tffi<7>-fe (Hx.fcf'fxo-Y) KJ:SxXW^-> 

S. *THgc^tlUi(klXJik3) <^t^ni:-m 
£ (k2X»ik4) ^a^mt^fUfd=m-C&&. 





&2<mmm^&t<7>mmmi£fti&t lx®. 
mitt 

xhh t tm&Ksmi&zwDmx^rftmmL 
d t lx d=m<D$mx'&mfc?hz t ^wskt^hn 
m. 1 mbnmkw&ftismsim. 

%£%focryftimmLd t LX d = n + 1 OBBTSKI 

[|f*«4] SfcB»^fi«amojtfr£«gW>7 

Kfx £JB8Jbfcm <DB{feJftfcf8fc82 

OB«B&£#afc: J: 9JBi«fcTafaB«£m$tf £ 

§«fcB«»3fe£ L^TPJs£^^3^ftc^tKSm 
*A*3*U m£Sf5 1 ?>H&J&£#8 fc w£m 2 coBft 
»j£^St<O^W^5!«m6l<Oi*.B^a?r dfcL 
Td= mcrm&£X OffitaB«Wi«ffi]E^ 9 ME 

i: £*tl5i:-r££»BSUft£itil. 

wmtXfiw-mwmm d h lt d = n + 1 com®£ 

[0001] 
[0002] 

TS>hM (W>9 : *feSm> hi—. C (^T^: 
hi— RtfY Mxo-:Stfe) hi" 
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2 

3*L&Bk (T^-y? :Jt) hi— *>&fM fetf) hi— 
£H*OJB«fc:MiaTl£rfSfctf>fc. £fehi— »fc 
BSE&SSSSiHT?. LfctfoTJBJftlllfcttLTI^ 
(EPB1) £4@ti9}K;t£&jmtf2:£>&v>. ZOXo 
%4W8. <4fe) <Dhi— ?rffl«tlKJ3liaTlK^& 

* 7-Bft^JiS^ftB 3*lT V^S . 
[0003101 9«. ^tAM^^-B&J&S^ 

io m^im^^A^i-mffmwmmxh & . 

7-B^^Sii, Sia*fl«0TSI5{cffl«*-b -/ h 1 
* «Rettfc§e£3*l. -r h 1 <0JtfrfcB 

ttHft • C33&WE&£$ilT^£. B&»l£ • CSV 
tt. ^tt$-lKgi-S'<:;Ph2*«ffiio-^3at^o 

-?3b££^xm»!mm (m^mAx^twy 

ffl{c«|6j LT 4fflOgft* h* 7 A 4 tfffilSS ivCffifc? 

[0004]**<*>&ft*h'7A4fctt. -e<0Effii£8 
20 fcHaOROHA/C. ?U~h5. &»Hfc£S*S6. *ii 
*^*h*7. S«n-?8-l. 8B£'<^h6?)SB£B 

#8ffco-78-lJ£fe*3llfe3f8 (8a. 8 

b, 8c s 8d) izm^mhiixm. ztih^m<r> 

S«S8a. 8b. 8c. 8dtfcL M (V*>^) h 

■r-. c (^ry) hi—, y (>fxo-) hi— 
Bk(^77;) hi— #*.*ttmzixx^h. 
[0005] mmm&*± -? n a^^a^&igrj 

Xm*$tl. S**H5A4 ^t<»dc3tlT^&4 
[000 6]®3t«£h'7A4«. *0IHt^m3§6«9«HI 

«S8<^B«o-78- l*^xr^>fehi— iSrl^$-fr 

40 [0007] jgJt«£h*7A4ieiii±tC3S®$i^fehi- 
S**h*7A4Wluefc:ffoT. <;Ph2£& 
^TS3fe*^-7A4 i: 3Dt »^te^9 1 *«»|6l-r6 
C^3Wi»^&t-S . ^ h 2 t:J: oaKS^nx^ft 
^SteiliaLTVKJBtSfc. noi-ft®S^9*sriD 
i-ft^^ffo-rme^^i.. i^«»fc:iR?l?aT«S 
3^h'5A4±Ofehi--«A«fflttfcJ8<JSiaT«^$ 
«±l=fehi— «^«toft?$*l>tffi«tt. HJf 
**t=Sa$tiT^&^Sfc«SI$ii.. hi— «$•« 

50 [0008] HRfcJbifc?>«j£?-tt. 5IS^*?r/hSft 



(3 

3 

»tf«ft358 ) tt, lfioo- 

[00 091 fc^^T. Cl 0> * > x A5?C5S«JBfiOn£ 

[ooio]B2o(a),(b),(c),(d) immm 

H(a) »iM hi— «oB«»i£&fc Y hi— <0B«JgjO 

2&r>m'y4 yt/imYmut^seommmmrc 
i^mi^^c<mmftiJm&.Lxm^m^ 20 

[0011] ZZTfHttZM h1—cr>m?74 >M<7>& 

[0012] -t%h*>. jfc*\ PB(a) *»*>PlB(b) 

TV^3S»«8a <B19#«g) ) fciSBmiSCtt 
L/C, te?>B«JBJfc3^<y h ( dcrx^ii Yhi—irtR 
8bTt*8ft88c <Plt<Bl9#!B) ) lei 

ztiz^xzmth. ztttz^x. mL<tt$m?> 
mmza^x-wzmmth. iwaEtiot. pib 

(b) (^rridfc. B9»^4:xM&trro±j£3tEfr|6] 

[00 1 3] actc. PiB(b) *>t>mm(c) ^ sfttsM 
^vY<m$^*4 syftemmfrnitx^x 
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4 

-rs. 

[00 14] m^xmwHc) a^pbw) *^ x^A- 
mEtubtihmEzm . Raw tttetffi 

X,£>A^gfcJ: 9-ffttt£8fct!L-C*iIE-ta. ^£*> 

[0015] y±(o£ 0 izmm mt. mm*) t^ct 
ti <s^d ) mmmm^ti use) n&«3m. 

[0016] 

[&^»&L.k3i:-r*lB8] ^yfM 
ttaJSTJbi&OJ: d fc4 ooB«JBj£S&#&£ ( 3o*tf§ 

z^jRvmmizwmvmzmiZitx. mtJ: 

[0017] LfrV&tfh. B2 0 (a) iC^^-±^Efr 

i»j^xi2rrix (rsi@c > ^12 0 o>> t^rrg«fri6j 

mthZkiz^XtiMfm^iz^itiiLnhi^. H2 0 
(c) fc^r±>BlE*|6j^>«§^ (ftg.0) ermHi^ 

nm&T®?mmi c tL («e > *«iH^Tt>fc 

LXfiTs^s. *Lxmmmm<ovvi-tti>*>ty 
^mmmt 1 >f >+%t: *) 3 0 ob^o^ 0 1 5 »j 

0 1 2B*TfcS^. i«7)J: d^amKr9*?&ST8J 
^$^#B^S^gfni&«aj^Sfm»i®«>TH 

[0018] +^0^M(i. J«*<7)IHtfcj£*. 

lifaBie ) J«Sfc«ffiT^saiaB«^fi4«a5*a 

x^itfe:«&#aB«»jaaigi&sftri ztTt> 

[0019] 
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too2oi str. rnmim&<?>mmt)m&tti d-d ScSbc&o-o^. 



[002 1 j *%^m*M&fixmm)mi.. «fc mm. £ts*{* i o^m® (0£>trfr) cmmum^- i 

^2<7)BflaBj£^gf:»*ffi^rM=fTS-r*i*i:LTa [0028] *LT. flSHi. 02fcJjcf i «&4> 

«^tr«.^i:fcJ: , )«ia!-r&. ifetc. 8aft0«o-7 21i:fiaS@IEo--7 2 2fcfi^ 

[0022] -5-LT. flUtfl!l*JS2£»Oj:3fc:. ± $nTflS^Srt6ffla0ei^Ph2 3*«aSil5. 

T^^Bt^»^LSa^mTj>& £ £<^Ph2 3<0_fcfrfcli. Bft^JdU^y h24 (2 

ffJSi*tUfi^g4^E*|fi]tWLB^ad t LTd=mCD 4-1. 24-2. 24-3. 2 4 - 4 ) tfJBtaSBSfr 

HBT&attS. «^{flii*JH3£«<0J: 5 ftlzZ&&tzm2ti&. B«J8Jfcxn.y h 24fctt* 

fc. ±E*THSO±^Efr|6|COHJSiSrl^<3SBS^ tL?tl&mVy&2 5(25-1. 25-2. 25- 
4u^ac*«n'CJ>Si:^±EMff^mi*^ll^iEfr|n|^ 20 3. 2 5-4 ) t . ZcomXfaFy^ 5£B*iitf J: 

^ilB^Sd fc LT d = n + 1 0)P9fiiT8ffiltr* . 3 tc LTH^fifc^ yh24 ft ttKfrff f* 6*iT»* 

[0023] ifcfc. IS*«4ga<^W<^SBfl0aS SKJiaa^S^ISfisSM^S. *LT. s** 

&ga. sfaB»mfi^JB»MfT&«st<D5>f k?a2 5 (&mm) ^K±t. ±saw 1 3 maiz 

*>^5fx b>^->5r»4-r&*afc . itxx h>* ^.ztvz^miLfr^ f 26(26-1. 26- 

*->-£jB«i:fc3s 1 <rmsimi^ettm2(omsimi 2. 26-3. 2 6-4) ±^as# 1 3 i 

i 9l8^fcTSfcB®£)ia£3-£ . a Off ASfrCEBSil* . »2^-y K2 6HL LED 

a*s*u -tsmioB«»i£*efc±s^2oB«jg *<os«i2 7i*>uzLxwmt&. imw&mY? 

m^&tvmm%m^fa<ryftomm&atLX A2 5tt. Avu^sfcSSLTfc 1 ). %<nK)W23 
d=m<r)HfffcJ:0«aB«<O-m<^fjE^31ijE* 30 *>£Ba»*>&3fcftK7A2 5fc#|»|fJg$:h.T«£?:/7 

®b£ffilXmi8.Ztl&. is28 (28-1. 28-2. 28-3. 28-4) # 

[0024] issmmmt. mHmmsw&nx m&tih . 

dn. JMiaMeiti^L^THa^^us^ffeai [0029] ouh 2 3<?)!mm%ft±mm (W?y& 

$®Lnt:*j)Zti. ±Mm\<rmmm&t±s&2 #) ten. #an-n*t2 9. fflaems-t^-3 i#s 

<0Bft»^gtcD«*t^§il^6E^^i^iB*S^ iSSfu **U: 9-teStt«$ (§Hm*) fcT»c#«L 

d fc LT d = n + 1 </>§8B«c i 9«fcB&Wi<0«E T. mmtzlXmo-y 3 2 . B£gW*3 3 . Atf± 

£fH J:ofct8j£3;HS. ^eoiiaM^-l l#Hgt£*iTV>S. T*fc*i 

[0025] 2«c^>f ¥m>t>mf$.$tihmm3 a ims.zti. 

imwm.<mwL eit. *m\<r)%m<mm& mm -e*>±ssfc. i^nmwn^ ?m 2&zm«Dimp 
tmiL%#t>mwti>. am. -mm<mm£&v 40 ^iR«LT-e^&«0g^^*»«-Tv^. o£5stu±±^r 

&*7-BflaBlS^S^j«l^aBTfcS. B2 tc|&«3n3 5*«g?<iTV^. iLX^Y23<D 

«. -e^7-Bfla^Slg<Drta3»«^^S«fc^- ^Qa^frlfilTSWi. »J8M13 6 . S£*g3 7 . %K 

fflBWH. *LT. H3«. ±£rtS«j!l£lc*t^yT 303 8. flJ»)S!i^-3 9*sg»t^S. S&£&3 

ASfcMg$^B«»lS»<0«a5OttlS^JSi*:LT* 7tt. Bgase«B*rtfc«»ft»t^n^^D-7. » 

4. «0ifti.W<-3 9»i. PiSCictJ; 5 

[ 0 0 2 6 ] @4 (a) li. -e^ftSgW>«fl|^iEaS*»^ CT^>agfc*>& i: & Jiffl«5r±*^a'JS4 1 

M^mman-u&mvh o . rhm «^<oc -c l. ±tc@»LTv>s t zissmtsmimzmm-h 



(5 

7 

d-^»4 3iittx±mmn 1 stzm&tt. 

[00 30 J ^F2 3i:^K*-b^M2«0S 
? U— *-tfh*4 4^±^fc«:A'-K;*7P-^4 5 

tt. «iS«^Ph2 3<^ilitS§M-Sh^-$:g^ 
SMSES^'OP V 2 3 £fi»§ U 8#ttofc*©7> 
b-J— £ ? »J — b ;l^4 4 fc#&T & . 
[0031]|gfc. *^h23i:lfltt#-t>*hl24)ia 10 

5 0(cffiifc3ft*lil*8^fcli^omW^$:S 

mum. (wmm wmzmx^h. 
[0032] ±m<rfflmm&. pl< *±t£*r&#. 

tt. CPU (+*Si£*813SS) . ROM (Stf'.L^ffl 

. ee prom (mmi&wmzmftim** 

[00 3 3] X.> : JVW&. CPlH>ROM^£«B;t.. 

V 2 6 Z±m&mT-7 fc»-^V ^TSIH-S EP^ H 9 
>f>K. *LT. tt«Mb^S52. SM&n-554. « 

^ 2 8 . W 3 D-7 6 2m£3(&W TXWBL 30 

[00 34] fcd^T. ±M<^<JVY2 3{i.. BfiWgflt 
1--/F24-1-24-3 l»*d^®£if$0-/l'4 6 1 

Hmsa-ArA 7«. @£o-/M 6<D£»ll£«t«4> 
tLTHI«rra^»a5»4 8^X63gfe:«ft$nTV^. 40 
j5a*^48<*>T3fcfckOA4 9#BteLT. HcOfiS 
fci^h0O*j&jfc:9 OSBfeLfcfiSfcJcfc&GgSW 

>y h 2 4 - 1 ~2 4 - 3<ry&m 2 5 - 1 
-25- 3li^ b 2 3 0!3S£*ii*S*rCB«m 

->y h 24-4<0»#. m>W&V-7 2 1 fcffl^Q- 
546S{^SnTfi©&CRaF5:'^h23fc:^gL 50 
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XWWB&Zffo C: k tfTZ hX o fc£oT v>£ . 
[0035] @3»i. Jb£?>Hft#Jfci-X?b24 (2 
4-1. 24-2. 24-3. 24-4 ) OfifcfcST* 
i. B®Jgj£xn- / h24li. rt&fcyRg-fS tf> 

*-TJ:5k:. HfiUBJS^--/b2 4«. <gfcttK7A2 
5fc. Cl<0S*«cK^A2 5$-t<7)^ffifc«-5TSX , )ffl 
tr?'J— *"51. %J»H!3gm3S5 2. «»3§53*>^ 

3^vh24<r>-1j(?>mmB&LX\*i>. -eLT. & 

-fzyu-AtzfrnztLX^h. 

[0036] «&SS5 3li. TSUSlCUcStfto-^ 5 4 

6. *JgftS5 3tctt. M (-eHfy^) . C (S^T 
» . Y Mxn-) XJiBk C/5<?7) (nY~lr-& 
*«imztixm>. £ft£^»5 30iWF3ffc:tt 
h^-Jfflf»»5 5*«Sn. £Ol^Hf8fS$f5 

5«. @<7)Zj4[i^'c*rj:dfciaisfc. h^-Ts- 

Oiofc^oT^S. {Steo-7 5 6ML 

«®D-5 54tCfi^U J§JfSi«5 5*^ 

4 ffiffiizmZ-fZ . I«o-7 5 4 £7)lsBefiri6j^BtHi 
«A*«cOK^^-yP-H5 7*^«LTtJ0. 
-TfcJS«mitSr4-i.T««o-7 5 4<^0ttm&£M 

[0037] i&vmmm&i-^v \-24it. mm*ft 

10fc§S«$;h.&i:. ®t«cH5A2 5<^xx-,H!liB 
){p^^t:5SiJLTV^iJ^«l*^S*«cl 0<0«5(t 

vxmmmztih. mmYv^sk&iz^vv 
K^K&iixx^hw^wrmmmmY^n 
mmzmvxs*). &MY?j>.25V$m*m 
ofcj:»)s»$n&f:. z.ii£-mixmfeti&. 
[ o o 3 8 1 ±mmwtmi&5 2 tmm^-y 5 4 1 
<^at:. ±mm 1 3 ts^futm^ y k 2 6 
^. imsmi 3<m&.Mt->x®?)Zj!tim58 ( 5 

8-1. 58-2. 58-3. 58-4) ^«t3tcP3 

±s»»i s^iaiKLTaa*^^ K2 6^gi^±tfs 
t. M«agifea^ y h24^. moz^m59x^t 

C:«J: o izM&Bf&P---? h 2 4 ^KOJB tfci: £«S 
l#Ri^HiI»)^ri6j«i»tTS««cK7A2 5«0 
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[0039] Z(0£o%ftfS.<D*7-W&m&3miO 87. PPC*5-xy^>»88TtSj£$ilT^S. 

(Hfltffa*) . *^<0*g£#*-A*3*i.$fc. 02 9*»4>ifc&S*i$$eiT-*£«l*rU S5*&<0&«ji* 

tC^f|&«ao3 536«. ffliW-fe-yM 2«Sg«S$ ^H26 (N. S&*^? K 2 6 - 1 fcvbV* 

ftT^&J8«P£ffi^34£:frLTtl»o->Wt29 (M)JBfcU £&*^K2 6-2£v7*y <C) IB 

AlftS-TS. Xtt. |&ttn-7 3 2ASiaf|M^-l lfc kU m&X-^v H2 6-3£4xo- (Y) JBfcU 

SSS£ iTJtffi«2r m8n-y^ 2 9 & . ZVte W&X-^Y2 6-4*y=i»,? (Bk) fflfc-f£) 

i*s*ir< hfmp*m!m&-t>y-3 1 10 awrr* h * h^-y^-? ( t-ftf-? ) *fm 

a5fcSS$1*-C#«$*S. [004 5] 06li. ±mx>i;y3yhn-)U®87 

[0040] tB&HJ*KO-72 l#mtf09#|6jWII Rt/PPC^7-x>y>a588WM{W>WryXx-MS 

^B£o-7 2 2#fiS&L-C|ilfc<K!6 l£0Tfc&. HS^-Tidtc. x>^>r»>bo-^ 

tH30*|6jfc:EB5^iaW-S. CI^UCJ: 0^h2 3 a&87«CPU90. ROM9K RAM 9 2. EEP 

HL JtJM*. 4ffl«^3l£»K^A2 5t:^fifLT^ ROM9 3. bx*I/F8»3594. ^7 HMW89 

[0 04 1] £*ifc*fc. HflUf&fc^-yh24#. I?i S. 

5^fc^-t^r«<jCl®2n. *«tl&fc«t [0046 ] CPU9 0<i^ltt^Sti>ttS^7- 
T^3^H7A2 5^ jr^^HO^tclHllSilSl? 20 Bfifc»l£§£Sl 0^*cD^XxA«l«i£:ffV\ ROM9 

Sii*^ K26:WKHa&3*l£. *LT. Jfcf (0 RAM9 2«CPU9 OcommM'&t&.'t&T-fZ 

3#fS) . %5»Hb^«r5^5 2«. S3t*F7A25 tmth. CPU90fcli^^-^ 3 >'**>U9 

commtz-mzmfiztts- l „ k26«. * 8 miows** yf-i 6. jks^^bi 7. a* 
(^m^Yvrnm^mm^fstx^m^xm 1 saqE^siro^ > tmrntixs •? . 

3ft* f yj*ma±.tzmfflkt:jmti> . -y 3 y/*M,9 8*^^-sf^«wc p u 9 otas 

*K7AW:fcbt- Stejgft -TS. [0047] EEPROM93«. ^r&«E« <H 

[0042}^SOS3fcfcF7A25-lEIi±*>h ££) ££&TS. ifc. b'^* I/Fffl»&94fc:tt 
^-SUOSfcffi* 1 . ^h2 3fcW»|6l^[tC0Sft^$tl 30 ±a»T'J>-h3>ho-/Pa{8 6*»^aj*3tiSb-T 

T < h 94 S >^T. *(QM^£m»P<ommh&. *T-9#JJi U A* Lfcb'rJrx-^ttbx* I / 

T^SP^Bfi8»Ji^OfflSaRACKvlft2H-S . fifSB £L b^t I /?Wm9 4<±B&Dt'x*x- 

eo-7 2 2fcffi.o-il.6 2tt. tei*£ii*:JH«P£ *Bftt:t>. 7»jyh3yhD-*3!86t«lllt#i 

2 3 fc^fiB§LT^SP^l»g|-r&. Wtft <I^>8££fTO . 

Ptt. t^®RD-7 2 2fcffi.o-/|,6 2tCj:£SaS [0048] 'v-yF8l#&9 5tt. b'x* I /F$Q»3S 

Vtm$tU&i>. im*n>h23&mLX*<?>£t 94*K>A*^>b*x*x-*£H«UBj£i--yF24 

fflkZilt. *LX. ffl&Ptt. tcoXotmSHfl* -l-24-4fcSIS2nJtS2 : ^y F2 6-1-2 

*g3t«cH^2 5fc««¥r7^28Bfc^ 6~4^lWH»r£lil8'C*£. ^FiH8aS9 5 
»l£3nsmm:J:oT«iiSi±tcJI»Ch^-«5re^ 40 (M) Obx*7 r -*£S>£*'^ H26 

. - 1 teas* UyTXC) Ob'-f*T-* 5#i2^^ 

[004 3] M (-74r>^) . C (yTV) . Y (>(X y K2 6- 2fcaj* -(IP- (Y) <0b'T*x-^ 

o-)a^Bk (^5^^) (?)4f*<Dhi~- «£e?3 i&Sii*^^ K2 6-3fc{i5*L. -^LT^y^ (B 

*l*Jfl«PML ^«UR36 (02#«g) tcioTlB^ K) co^^-^tWS^^v K26-4t:aj*-r 

^h2 3*»^»SI$n. ^«37«RASflS. h. itL^><7)Sa^-y H2 6- 1~2 6-4ii. 

P«. ^3537T±aIh^-«i&«^^$itfcft. tt H0fc*tJ:dfc:. PPC*7-i>y>388^)-a 

«S3D38fcJtoT. »35»«P4 2*»^h^-«^± tffl&&. 

fcLT. XI±x3*tttDl 5*>^>h^-«^TtLT« [0049] mtJ*^vV26li. ^Wi0*L*V^ 

«-(r»tlJ$/Li. At. y7M/y^. 7>r«ft. ^-yKy-F (NA 
[OO44]05lib»(O«|£<7)*7-B«JB^Sl 90 ND^-M , Sfafl!h7>yx^K?r4K7>fy 



I 



1 1 

1 0 0 5 0 ) -tt[b*>. y7M/^lil7^*« 
•y (CLK) \ZfmLX 1 7 4 >MW¥t-9 
t*t-* £ 7 iHSvKRJS] 7 -ft £ B»TJ> 

[ o o 5 1 ] ^> vy- ncaj*$n>i^T-^tt. 

tUtinpP&frd F? Ftf>;wr<I^CJ>D. W&th 

(M) . isT* (C) . ^fXO- (Y) . 75 
•y? (BK) <^ft.-f*lWSii*'v^H26-l~26 
-4-Ct>E3tfi&£TS>9. f^m«t'f*f-^ £31 
-3WCS&*^F2 6 (oiOLEDff) 3&>A>S3t 
ttF5A2 5^3fc#£ii*£fT3. 8. -LifcOhx^T 
-:mi^PPC;&7-xy5/>'&88i:CPU9 OS 

[00 52J fcd-VT. _hj*LfcSjfc*F5A2 5«. 

asm sizmwif^tix^x. imsmi 3<rmmt 
«^^7 h 2 6 fc<oftg£jrafcasLTij*>3:mitr 

[0053] W8B^)BSeS<0»5r Dfc 

ftB-rtUf. JB«tdttLT±>aE#fi#a*> (UBS**! 

^ri6ifc»LT«^Lrv^) xs>r>xi>. ±x<m®& 

fSMcr,m-^Wm l&mt £6 i d eSftWy F 2 

-csfur. *k«M „ c <s/t» . y 

[oo 54] i&my-memssm 1 ot«. &t 

KF5A2 5C**-t&83i^-r F2 6<0fiMiW>tt. 
&**F5A2 50>3&mmLXZ0)$mktt:b 
*>&t»YyMMifomi:mZLX^h (S**F5A 
2 5*>fiSi*i&?rLTV»S) §£jg*#l 0«)7)/-A« 
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1 2 

TfiSHltSrffd. dtfXaStBLIi. fi}S#^-yF2 6 
6<D±^tefr|6|<0<ag (Sa^fv-y F«0F y FftS3*> 
10 4. 

[0055] aiXli02fcS?t±MaJ«l 3#ISl£ft 
g*»«att2 7 £ tN^fcTjfrfcmS LXM2 5 

Sa*^yH7*S03OZ^^58 (58-1. 
58-2. 58-3. 53-4) &Ot£otzT&L 
T. H4<a).(b) K^-tidfc. 85**^ F«8S56 

<03^B*^lg**l 0<7)7V-A<OF^A«J^6 8(C 
=3Ti8 7 5-1 £tf ft** &&th . 
20 [0056] #ii^'vyF26«±Mattl 3-^)ffig 

±j£?ami 3«^«ait*«^3*i.T^sjR0# 
ttas»7 1 (H4 (w mi) Ftmat6 6 

mma/iEtuzmi s&izmztih ztzx ->x=5: 

$tLTV^. -/ Kffi^ 6 6 t±mm 1 30 

fcffLA*7 2*^ttUTtiO. mfc«t->TSii*^ 
»/F«8«6 6;!>n^fcf*#$*U ±^L^±Sa5«l 
3(7)3MtJ:-pT^ y Fey6 7^F7A«l#^6 8fc: 

3T» 7 5 - 1 Zit LT*^ . 
[00 57] F^A«m6 8li. ffi*T*iS3fe«cF7 

30 AlftTSSrfimtTtJO (H4(a)#Bg) , ;tilcio 
TS3t«cF7A2 5*«fiS^>$il-CV^. 
Ffia$»6 6 (oi«)«i*'v>5'F2 6)<^«yFb-^ 
67<^Htto5feSSIi. H4(a).(b) fcr^^^J;^ 
fc. F7A«»aJ68^^ffl^ia5»7 5^J>L-CF 
5A{&fcaS68«Cfflgl/CV^. JK^TO^S»«7 
5fc«koT. iS3t«cF7A2 5fc:^6»ji^-yF2 
6WfiSSW> (fiSiBL) *sff*>^. KIT. 
ffl^^S5»7 5fcB&b£«|j££jgfclWtS. 
[0058] «§2W7 5 «. mmtfV^ftJit: 

40 ^-t^§^T«7 5-l (a4(b)#88) ^±®t^ 
«Sl»a56 8k:J: Om^&tcaSSiiirigtc^L 
T^»§*t&. ^^^ST»7 5-l<0#fc^-yFb- 
^ 6 7 commVL<0%&i&l[ti8rt& . Zh££ O.MF 
fy6 7»i^B^aa5»7 5tCitL-CB?a (S4(b) 

^•yF2 6 (a4(a)#«8) ^ ^Str. §ii*^>y F 
m&66. MKe ^67. ^3T«7 5-1RU 
flM#S6 8^frLT3ote*F5A2 5fc«LT@^$#l 
S^iitriO. S3l£HcF5A2 5<o±^d5rtSi««-S 
50 WL*^vY2 60Mmftmm5i21X&. 
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[00 59] ifc, ISmgR&gSSRtl 5<V£Z%T 
i*7 5-ltt. £*#J»W>-# (H(a) <V&5) imt 

S3Ti*7 5-i*)f!tPfc;3SU fifcfrtf^iiTill 
7 5- l^DJgfcfi^!68cO«^mM68- 1 fc 
(V®lZ*&t&W<*7 6 Oj^f 0 £ LA*3C J; 

7 5fc»LT:«E*^<^g£B£$ilTV*S. .Tiltc 

2o<0^-yKtry6 7O±^lE*|Sl«J»t&^ 10 

2 6fcL Wil^7 K«836 6. *v.* KtV6 
7. SSW^S3«7 5. XtftmS^SfcrtLT®* 
ftK7A2 5fc#l/Crl5£3*lS.ri:fc:J:'J. 

^J^i^K-yMagtfHseSitS. J^ffii^A. 
•y K2 6#®feZtit3Ej^mt&tA&. WZM 

[0060] ftf . »ii*^>y K 2 6«D±^ari»Jfc:t> 20 
ttS{iSaSL£itWS. 04(a)fc5j^-J:5fc. 
ffl^3St»7 5K. Tiga5£«fca6 8fci 0jg»»Tt6 

cs^f^sfu **wi«»a56 8<?)fli3^a6 8 

- 1 AV6 8 - 2 fc<%-Jt**(S#^^gKiS:lf LT 
V>£. *LC. JJ*Lfc3e£iiT»7 5-l*>|ilP38a 
OfflBD«. {m368cOfflaJjg§il6 8-lfciO0t^ 

^sat»7 5<^>±^iE*n6j<oi^)iBa. B4(a) 

-T J: 3 WRiii3&«±*|i>Ifcx>f ><-£$rt#HB7 5 - 2 £ 30 

8-2i:^Stc:JJ5rfc5fel2?5:0«SrmLTV>i,. £0 
BIKfc W«5:^rr±^^i^u ? ? 7 7*>8g 

[ 0 0 6 1 ] -y 7 7 7<D$M?>T&<?>. 

tms 6 8<r>m^mme 8-2 tmt&wimg?$> 

0. PSB^i^7 5<98iij7 5-2fc^Sfflfc«» 
■PEtrl^M /«Hfcfir**W77-l «MtL?» 

Efc£?-«fc»JE£S&#7 5tf>£raf7 5-2*K£ 40 

•y ? 7 7*)&gT3Bi. -^TOffir«mS 6 8 (Om&Z 
JMI68-2tZfft^fiU ft#«3ffi (MB7 7-1 ) T 
»B5IS3«7 5<0SS857 5-2fc$fcSl/0>*. 
±j@B0fc/D -y ? 7 7tfD«ScD±a5fctt*v5Jt?L*5 

a»u £^*i;785fc#^*imL *afc><*7 

9^aaLTtm368<W>*i^fi:*^LTV^. ± 

a±aaESsro ^77 nmgjjsn-mtma e 

8<W>^J^t(0mtZifttEthmSt^7 9^WU^ SO 
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[006 2 J K?4'<*JBtvcJhra*3'7 8*JK&» 
«A£HJvf-J: . i^^S^O -y ? 7 7tt. 
7 9^Lfti*afcfiiLTTOicl*TU WBBjrRfrfi 
fcM >t-**«HB7 7 - 1 *«ffl^S«7 5$: 

fc*Jtf^JH£ifS»7 5tt«>K*7 6tf>T8MJr95gLA 

£*S?7 8*9l»aiL:firAfc:B*ytt:« *<03IS 

<^PL«^*fcJ:^-CJi#^S. t^^fl1B7 7-l 
#JJ^LT WB3!3a$r7 5 fc<038SBfcH»££ 
t. i^tt^£^Wff^^fflH3a5«7 5««i^* 
*7 6*>TS»r 0SL^S»cJ:5f*»*t:ioT±^ 

[0063] ^i^Sji^-y F 2 6<0±^firi»l<^& 
fcBWt, flHfOJBSS (04(a) ^0*1**) 
lifi»frvvP'v*l«l?J'6 7i:S5s3T»7 5-lfc«> 
fltefcfcWC. ^*/Hey6 7^B*(*l 0£D6*|6] 

[0064] z<oxotz. mmam%mi7 5<7>3ejE& 
jrficrmmz. &*=J7 8<7)®&tziuzftoimm 
m7nv?7 7cwm££')ftozt&~c$&. z.om 
mm&m 7 5V£%&mizmrt&&mmii. m 

»i*^-y H 2 ecOJUfilS^S 0 0 d p i (H-/ 
h/>f ) i: Uy&£fc. iJ^^'7 80 1 EBST 1 H 

8<D*z;]hWvttO. 7mm (SU^-h/P) . ^ 
B7 5-2atf7 7-ltf>«aajg£tt83. 
*«lBfJ:V\ ^iB7 5-2aV7 7-l<0^«J@a(« 
-^Cfctltf . tJ*5/*7 80O^Ui0tr9f-ft*ft < i: 
fitT. S3HH4*# < =5r D . -y f-^/h? < t 

na»Sft»±^$<?jfS. H^J78cr>^\\i<^ 
e-y^-*«-^T&fUf. ^H7 5 - 2&V 7 7 - 1 0« 

[0065]iK»c. muhx^v H 2 6<^aH^iEl5n6|t:fc 

7 5tt. gbfefiJbl&Jft^r (H4(b) tot*) <offi*»\ ffi 
ffi* J JJSn6jfcT'f^-^-miS7 5-3$-»jftL. Z 
tltzX'). &8®(>8C7>®m3m68-3kcOffltz±. 

&ttm^m7vv?8 1 omT&ifi&kLT^ 
h. Z<rm&m&7u y?8l (r&mnT&n. 

S6 8<^aed^6 8-3 tm-t&mi&wvb o . 
^«3i33W7 5«affi7 5-3 izm-zmmmv 

T*tx>f ^-5r=5r-«SM8 1 - 1 £»j£LTV*£. C 
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i^mmtttfttwmmggmi so&mi 5-3 
syo */ 9 8 1 (omrfmz. -n<mx$ffi&b 8*> 
1 ) Twm^mn 50mm 5 - 3£mt&Lx 

[ 0 0 6 6 1 S!ESf^£/o v 9 8 1 <D»S<0±aMctt 

3^saiLTtma568<o«>*^a5fc«^r6. 
[ 0 0 6 7 1 * vx. w&m^mn 5m&±jitz 

7 5-4«T#fcm$ft*»^i3»7 51131^ 
fi^6 8<3H»iJ$S6 8 -4ia<^*#&t»: 

fl»USKA*84#to£U ^^L«JSEA*84 
#l®ffl£3at»7 5 $:U^iE*|6|fiarfc:ft»L-CV^ 2D 

[00 68] V74rt&m^X±M£t5*zS82£W2Jf- 

8 3<0ffLf«k&fclftLTTtffcBTU BnB#T#fc: 

x-r ^-*«r«9iB8 1 - 1 tfm&mz^mn 5 £u 

^E*|6|ffl* (0<9ftfr) 'MVUittS. £W»LiIt* 
^*l*:#*:WWffia?3aW7 5liflJL««EA*8 4*7) 

[00 6 9]—*. *>^*8 2^|^{fJL*l^t:0*>^- 

t . ftznjzttMrmzmmy'v 7^8111 30 

«fc^*83<^U*f^J:oTx#U -«:t>^ 
H81-l#±#l/C. 1^^388*7 5 fc<D=Mi 

7 5im u®si'<*84ami,imi}tz£^xm&!£% 

Wd&£m<rXm*. &*iS82<r)m£tZtitzf$oWl 

h. 40 
[0070] ZVXotZ. &mm^®tt7 5<rM®lZ 

hmk^-y f 2 6<rxaaai Lot. tmse 8<m&tz 

mtiith±^Ltiii^7 8AV&*~J8 2?>m8Hz.& 
i?7 8XlitJ*y 8 2 £8S»hH£3^£ ClirfcJ:*). 

[0071] *LT. iSsa^TWrSL 80(b) 
^ih*>*y8 5aAtf8 5b£|^;frflfc:0LT. ^ 50 
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\m^tm7 5<0±atfcro»t:5IOa5LT-«:tc}gj£S 
*lTV>£jl:*>3S«*tta 0<^){jtJ^68t:«f«>ft^ 
±*>*^8 5a&tf8 5btt. J«0*Lihm 

tcg»t^nfc*>^tmfc«ffl^3a5«7 5*»m. 

*lTV^. .I*l.£>iktf>*> ? 8 5a2«f8 5 btf)±ft8W> 
h. 

[0 07 2] 8. ±E<7>fig^>«flKi. M <-7-k> 
*) „ C (yTV) „ Y (>fXQ-) &tfBk (:/?-/ 

7 ) <DBft#JO£Tt=f&*S:< t t> J < . mm>£ 

t&mv^vxmmiEifetLx. mcoc o,t 

» . Y Uxu-) RtfBk CT^y?) ?>Bfi8&£ 

[0073] ^OidicLT. *&*^-/F2 6tf«g3fc 
»H^A2 5fc^S«*|6| (i^lEfrfa) SWitfifFSj 
(gMfrfa) <0«Bfl^SJBL (02 0(a) fttfRH 

x. mmz3s&£m£»<zt (020(c) m& 

mtti*. *mmm%^&^x\i^&mtthzk 
wxzz>. z(DnmzaT£mtt&. 

[ 0 0 7 4 ] 07 (a) , (b) , (c) SHfefcffiC0-fet 
->*m^XQ&2tiX:i><r>T$>&. H0(a) , (b) , (c) 

fe^rwctt. 5>fvja«:3o*-c£D. ssisiaiM 

(^-fe'^) . fl!K0-fe«Y Mxo-) -c&l.. ^ 
jEffl*T&£. -etT. B0(a) ttl7>f>oa^h. 

*^txv^m*L. Pi0(b) U2?4 xrmmti 

ir±tX^&m*L. P0(c) B37^y<Ofit«i 
[0075] B0(a) (C^- 1 y«fiS^h.Tt±. 

^6fiiafeY<7>xX hv^-y Y 1 {mtim 
B ) tt. Sm^Tfflh 1 T-^t^T. 1 y>t y^tcfi:® 
^Tffih2fc:m&oTV^. «I<7)^. MiafeY<7)x 
xh^-yYl«. 9m3teaSgl^«J^i»TJS 
h2^-C^>fc(«^T)^TiJ0. l7-fV«0^t 

n (n : 1. 2. - - . 30) l:t>S5r6<Ii:tt3: 

<7)T. 2#BB.T^^>Tt,*ofc<BttT*)&. 
LT. 07(a) T«ffiPfeMt>J:t^fifafeYfct»ICllfe 

xmttx^h^x^xit^if. lae^BftTii. 
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[00 76] Z<o*Tumi. BH(b) tfrt&&ic-JlHB 

aS^EP^HI&fiSg 1 T«feMiO^X W**-yM 1 
fc-St LT^&ffifcfeYtf)f Wt*- y y 1 fcL 
»7«h lT-^Mrt , »fy«^ M**-yM2 
<2#B*>7>fy) Srflltf)8LT. 254 ytfflfcBP? 

Wt^-yYltt. ©¥!3J&fiSgl*"?>«i^»TJBh 

W&'-Vl^fcJttLTtt* (HH(b) <0*8»k IT 

[0077] mm&Fct&m<om&ci&&3ftk 1 « 

y4y0Smjmtt:i>t:ibWh<a.x. 3@l£#k 1 
fcB383fctf>0tf>St# (H@0>) <02oo*BJk2T* 

iagfcii±£o3ciia5»k i li^saji: mm=mxi> 

0. 3tHat^kltP3SSBt<OS«oatii-k2{ii£^«il 

fc*r j: 3 t££s#k i i* % trumammt =&• 

[00 78] RS(c) fe^fff 354 >cr>TtlCVi*r£ h W 

&&nH&mmmg lxmmMayfxh^ 

->M 1 fc-gtLTHSMfefeYc^X WV-yY l 
QJ^TSh 1 ?-St£1\ m£&M(DTXhW 
-yM2 (2#B<054y) &X/M3 < 3#B054 

fcoTV^S. -KD^Ji. MfcfeYOxXM^-yY 
Hi. 9J^t&figgl^W^TiS8h4*T«»fc: 

[0079] Zcr)*Srtii> m\&imTlZSt£&ttk 3tt 

3k&&t<m<?>m- mm(c) (r>3^<v*&*.4x^ 

-T3ft) ttgoTJU*. *Lxmtw&m&»k3 

\m&3tmm£»&x'*>'). zixt><o'mgtftVi4& 

B(0 fcy9te*>£J:3fc:. 3-^IMfc <*Waa5#k 
4 ) #2*?)33BS (££S#k 3 ) £ ioTg#? 

[0080] Zff)Xdtz rm-ftiA CiotSIAfcf 
£ftbfeW<?-yYl. Y2. • • #*$fe<054 

8$r£;b£T lffl*>£ll3fc LT#x. 3QUS£S7 
(a) <0*&&T1*. PlB(b) T2*. PIB(c) -C3*fc 
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[0081]@8ti. Sy4>0)Qmf1xZ4LtX\^h 

^httsnmrnhomg 1 xw$&n^x 
— yM i tz-ScLx^&mtk&Ycor-x hw—yy l 
ii. w^mymx^m^ 7*om&Mff>rxw* 

*-yM2~M8££fRtfj8bT. 8^yfftt9? 
»7SSh9fc*5foTV^. Zcryigr&it. SfcfeY^f 
X h^-y Y 1 li. Ep^fflfttafig 1 *»^B^TSg 
10 h9tX&^j£-*X±mmfMlt:W$&M0yrXh 
W-yM2-^M8t£&?&. 7 

[0082] jy_fctf>«l #£-f*ifc:J:->T&tS 

t^fitf. TXhK9-y<mimm3®xh3em&) 

6. -^&*>*>. Ztltz£~>X. 7-XYKf-yvmm 

mE&jfoco-mwm®. (yjy®.) dti,Td= 
[0083] Bate, w h^^-yofi^smtm 

#nT'J>Sfc#. sM*|6]WtB*itdfcL-Cd = 

[0 084] ft. *HJt^®*Cfc»tS^7-B««« 
ggti. PL<Ji^TS* s . lHS^«l^3ffl^H 
vhTEMtzW&LX^i. ^LT. B7(a).(b).(c) 
30 &t^8T«. WMm&&<rm\*TXV*9-yX~X 

t, J: < . SiRWtcli. 1 W^5rHg«)S<7)d ^v^-fn^ 
lffl^K-yhTSl^tT. l^^-fy^l YvVft 

ntifr?* yt 2F7 h*<^a^>f yfrt>%&TX h 
W-yxmimBit: W&LX^&. LJt^oT. fx 

WN-rp-y^mfaBmeis 1 y<oes^h.^ ib 

^WTiii: LXfflZt h CI i: *5T § & . 
[0085] B7(a),(b),(c) XtfH8TUL * 

40 tZ-&VX^&i&£ZfHtLXWltyLt:#. ^&LX^ 

%\.n&s<»®M&tis.i>jm£.9at>zt&x'%&. fei 

[0086] H9(a) »4trHg«JJf|rrH. BH(b) « 
##WfcAH8 fc R««fX f>»i^-ycoMiaa«^W 

l£$*utB« (^fe^)xXhn^-yBft. ttitfv 
-«fy^)07'fy»^N (1. 2. 3. • • • ) . m2 

cvrnx-BAztizmm (mh&^TXh^-ym 

ft. Mitf-fxo-) 0>y4 yft^L. ( 1 . 2. 3. • 
50 • • ) fcbT. ^^l<07>f>»N{CJtt4^2<0 
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TUti (^6) £ml. m2> m3. - • • fth. 
[00 87] ZZT. mi&Vm2<?>y4>mN&VL 
<T>74 >®(@^w. tTUSm 1 . m2, m3> • • • 
OSfSifcdfcU HB(a) fc^ctr < t7Hs«W 

w= a • S i n 0 
0 = 90* - (0/2) 
d = a • Si n tf> 

commit*, trugcosigdtt. 

d=w/(2- Sin (0/2) ) 

£. 

[0088] oi. i>HE<o8*WI£y. Z3&r>mw 

i&mims<?>xo£.mm>i*tiT\^h<r)t lx* 
&r>wmT®m.xi%zin e cofzih^im^^-m 

SF-/FS(B*S) £n. fftlJX. 
#)i*fi*»?«Jg (^Uto»Sfc:ijv^«lB*<oi 
/3) £p£LT. w/p^^SStcW^^ >ZJ& 
l£U:*&£. ?ft*X«. Her. X=y • S i n0bt 

X=y • Sin<9 = 2y (w/2d)/ (1- (w/2 
d)2 ) 

•CfcS. -tLT. ddTJi 
(w/2d)2«l 

X=(y/d)w X« n =X/p= (y/d) (w 
/p) 

[0089] ^Sr*>^. ifeje&^^SJ^fcy. ± 

^7SS»fcBltS-f*l£) £nHS. fXW-> 

«aKWI£di:?*Uf. *7HS*£Kiy/d*fc&Dn 
= (y/d) x (w/p) *SI8ffc*&^*l.S. Zti 

n= (y/d) x (w/ P ) ^/Na^iaT±T©aj-r* 
[0090] *mi&>m£ti^xi^ zcojtmtzxi 

X 1 WmXro-fiiMZtktt L . WWStcJ^TlfiM- 
T8£*lS*TWS^£A**-l 8fcJ:oTA:M- 

[0091] Liz#~>x. Mftm^atrttmEt tx 
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fci. 3fc?B4 (a) . (b) (C*U: «fc o 
«S««{caS^&ttt><C- _fcj**)B77bSB9fcSL 
ttTlsUtmmLXtnl&mml. m2. • • -X 

[0092] BlOtt. *<0J:3&<iiSXK*>ffiE£tT 
10 100. 70<^7>fyA' 7 7Tl01~107, 

*a»£i 08. atfaj*$gfflsi 0 9H*4. atj 

»»£l0 0tt. 7-f>-A-/7r 101-10 7tWR 
«9»ai08Ji. ±M^ y?-?i:imziit>74 y 

M»aiio9ii. jg^$n^7>f^v7Tioi~i 

T^-yKSI»aJ9 5t:a}*-rS. ^<0MiES!l»at9 6^ 
20 iM^tro^TIEfcpL<Ji»r&. 

[0093] ifcfc. *Itf>&4^"/ F 2 6#ftg 

S. Bl im<0HJ±C<0^5:ii»»r&HTj>*. 5fe 

-f. Hi liiss^-^e^fcsfti («^-m) 

£fP»t&BT*> 0 . f§t8T*-t8fl?)8Si*^-r F 2 
60>&g#. WoST^^Sii^'V y F 2 6 ' OjBI^ 
■y Kfigfc*tLTXP-CV>£«£. 1 ?4 >^7-'J 

igm^^^ta 1 2 tsjcf j: a f 2 6 e 

30 hoTbh . z<nms^ Sii*^«y F 2 6<o«$«ftg 

£frd J: 3 fcLTV**fc». a^Tli^BwflP^D-C* 

[0094] *ms&yfm£te»x&. ^osh*b« 

13tC5t-rJ:-?fc. #ji»^>yF2 6O%3ta5^*0L 
E D*^<0-9->f X^H ^fefeA l &J fc 1 / 3 < -Tl, . 
f!B(a) lil^0*#$5-*L. RH(b) ttLED* 
^r^c^^^L-CV^ (#Wett£ft£ 1 F-y Fk^ 
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(54) OVERLAP IMAGE DEVIATION DETECTING METHOD, AND MULTIIMAGE FORMING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an overlap 
image deviation detecting method capable of easily 
detecting the positional deviation due to an inclination in 
a main scanning direction, ad a multiimage forming 
device concerning the aforesaid method. 
SOLUTION: It is assumed that the positional deviation in 
the main scanning direction and the positional deviation 
in a sub scanning direction of the printing start end are 
already mechanically corrected, or already corrected 
under an output timing control, but a skew correction is 
not finished yet. A test pattern constituted of plural line 
groups which are parallel in the main scanning direction 
is previously prepared in a memory, and overlap images 
as the test pattern by a reference color (e.g. magenta M) 
and another color (e.g. yellow Y) are printed. When the positional deviation due to the 
inclination in the main scanning direction is generated, Moir fringes are generated. In the case 
of three-line positional deviation, both end parts and an intersection part k3 are viewed green, 
non-intersection part k4 other than the aforesaid parts is viewed as mixed colors, red and 
yellow. Provided that (n) denotes the number of intersection fringes (k1, or k3) of Moir fringes 
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and (d) denotes the number of pixels which are deviated in terms of position, d=n+1 is 
established. Besides, provided that (m) denotes the number of non-intersection fringes (k2, or 
k4), d=m is established. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amount detection approach of heavy image gaps, 

and multiplex image formation equipment. 

[0002] 

[Description of the Prior Art] Conventionally, multicolor image formation equipment is proposed 
variously. Color picture formation equipment performs image formation processing for every color 
toner, in order to imprint in piles the toner for colors of M (Magenta: red color) toner which is 
subtractive primary colors, C (cyanogen: blue with greenishness) toner, and Y (yellow: yellow) toner, 
and the toner of a total of four colors of Bk (black: black) toner sole possession of is taken by printing of 
black parts, such as an alphabetic character, in one sheet of form, therefore, printing (printing) is wound 
4 times to the page 1 of a form, and if there is no ******, it will not become. The color picture 
formation equipment of a tandem die attracts attention as what performs printing processing which 
imprints four kinds (four colors) of such toners in piles one by one in a form at a high speed at one 
process. 

[0003] Drawin g 19 is the typical sectional side elevation showing the configuration of the principal part 
of the color picture formation equipment of a tandem die. The lower part of the body of equipment is 
equipped with this color picture formation equipment for the form cassette 1, enabling free attachment 
and detachment, and image formation and the imprint section are formed above this form cassette 1. The 
belt 2 which conveys a form is flatly stretched by driving roller 3a and follower roller 3b in the form 
conveyance direction (from the right shown by the arrow head A of drawing to the left), and counters 
the form conveyance side of this belt 2, four photo conductor drums 4 are arranged and image formation 
and the imprint section are constituted. 

[0004] To each photo conductor drum 4, it surrounds near [ the ] the peripheral surface picking one by 
one, and the corona discharge imprint machine 9 grade arranged across the conveyance side of a cleaner 
5, the initialization electrification machine 6, the write head 7, a developing roller 8-1, and the 
conveyance belt 6 is arranged at it. Each developing roller 8-1 is attached to the development counter 8 
(8a, 8b ? 8c, 8d), respectively, and M (Magenta) toner, C (cyanogen) toner, Y (yellow) toner, and Bk 
(black) toner are held in these four development counters 8a, 8b, 8c, and 8d, respectively. 
[0005] A form is picked out from the form cassette 1 by the non-illustrated feed koro for every sheet, 
and it is fed with it, being reversed to equipment back (left of drawing), as the arrow head B of drawing 
shows. A form is conveyed in the direction of a counterclockwise rotation of drawing with the belt 2 
which carries out circulation migration, and carries out sequential passage of four the image formation 
and the imprint sections currently formed centering on the photo conductor drum 4. 
[0006] The photo conductor drum 4 is uniformly charged in a peripheral surface with the applied voltage 
of the initialization electrification machine 6, and has an electrostatic latent image formed in the 
electrified peripheral surface of the optical writing from the write head 7. (The case of reversal 
development) and the developing roller 8-1 of a development counter 8 transfer each color toner to the 
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low voltage section of this electrostatic latent image, and an electrostatic latent image is formed into a 
color toner image (development). 

[0007] The color toner image developed on the photo conductor drum 4 peripheral surface carries out 
sequential migration with rotation of the photo conductor drum 4 at the imprint section which the photo 
conductor drum 4 and the corona discharge imprint machine 9 counter on both sides of a belt 2. The 
corona discharge imprint machine 9 performs corona discharge, gives a charge, is attracted by this 
charge, and the color toner image on each photo conductor drum 4 is imprinted one by one by the form 
in piles at the form which is conveyed with a belt 2 and passes each imprint section. It is conveyed by 
the fixing section currently arranged by the method of drawing Sotosuke, heat fixing of the toner image 
is carried out at space, and the form which put the color toner image in the paper, and was imprinted is 
discharged outside the plane. 

[0008] Generally, with the above-mentioned configuration, since the whole equipment is miniaturized, 
the photo conductor drum 4, the cleaner 5, the initialization electrification machine 6, and the 
development counter 8 (developing roller 8- 1 ) are attached in one box as one unit (image formation 
unit). And the write head 7 is arranged in the rear face of the top cover of the main frame, and the belt 2 
and the corona discharge imprint machine 9 are arranged by the pedestal of the main frame. 
[0009] By the way, although the advantage was in the place which can accelerate processing in order 
that the image formation method of this tandem die might form continuously each color picture whose 
color was separated into four colors at one process, on the other hand, it piled up correctly the color- 
separation image imprinted in a form, respectively in two or more image formation units, and the 
alignment technique of a high precision of ****** was required for it. 

[0010] Drawing 20 (a), (b), (c), and (d) It is drawing explaining the adjustment approach of a printing 
location gap of the two image formation sections. This drawing (a) In order to explain plainly the 
printing location gap between the image formation section of M toner, and the image formation section 
of Y toner, printing Rhine (an alternate long and short dash line M and a two-dot chain line Y) of one 
each of a main scanning direction shows as an example. This drawing (a) Among [ of two ] printing 
Rhine M and Y, the location gap of spacing c has occurred [ at the left end printing starting position ] in 
the main scanning direction, and the location gap of spacing d has occurred in the direction of vertical 
scanning further so that it may be shown. 

[001 1] The printing location of printing Rhine M of for example, M toner considers as a right thing here. 
That is, printing Rhine Y of Y toner shall have caused the location gap. this drawing (a) of this a 
condition ~ location amendment - carrying out ~ final - this drawing (d) for changing into the 
condition that two shown locations of printing Rhine are in agreement - usually - three amendment 
procedures - ** - it is required. 

[0012] namely, ~ first - this drawing (a) from - this drawing (b) Amendment called horizontal- 
scanning amendment is performed. This amendment is performed to the printing location by the image 
formation unit (in this case, development counter 8a which has held M toner (refer to drawing 19 )) used 
as criteria by correcting mechanically the printing location by other image formation units (in this case, 
development counter 8c which has held Y toner (similarly referring to drawing 19 )). That is, the 
location of the write head 7 corresponding to development counter 8c is realized when only spacing c 
moves write head 7 the very thing to a main scanning direction minutely mechanically. About this, an 
example is explained in the gestalt of operation in detail. By this amendment, it is this drawing (b). The 
printing starting position of the main scanning direction in both printing Rhine M and Y is in agreement 
so that it may be shown. 

[0013] next, this drawing (b) from - this drawing (c) Amendment called vertical-scanning amendment 
is performed. The location gap which remains in addition after location gap amendment of the above- 
mentioned main scanning direction shown in this drawing (b) is a location gap of the spacing d of the 
direction of vertical scanning, and this location gap is mainly generated by the relative gap with the 
write-in timing of the mechanical location and each write head of the direction of vertical scanning 
between each image formation unit. Vertical-scanning amendment detects the above-mentioned amount 
of gaps with a certain detection means, converts the amount of amendments by this detection result, and 
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is realized by writing in by processing of timing delay etc. and amending timing. Also about this, an 
example is explained in the gestalt of operation in detail. By this amendment, it is this drawing (c). The 
printing starting position of the Lord and ** of both printing Rhine M and Y, and both scanning 
directions is in agreement, respectively so that it may be shown. 

[0014] then, this drawing (c) from — this drawing (d) Amendment called skew correction is performed. 
This drawing (c) The shown location gap is a location gap by angle-of-inclination theta to the main 
scanning direction in printing Rhine in each image formation section. This amendment also shifts with a 
certain means, and detects and amends an amount. That is, relative angle-of-inclination theta of a main 
scanning direction is controlled to be set to theta= 0. 

[001 5] above location amendment - this drawing (a) The location gap of three kinds of each of a 
location gap (spacing c) of the shown main scanning direction, a location gap (spacing d) of the 
direction of vertical scanning, and a location gap (angle theta) of an inclination was detected, and it was 
carrying out based on this detection. 
[0016] 

[Problem(s) to be Solved by the Invention] However, since a tandem type usually had the four image 
formation sections as mentioned above (it may be three), each alignment of them was very complicated 
and was what trouble requires. For example, a test chart is printed, the printing condition is expanded 
with a magnifier etc., and the amount of gaps of a printing location is measured for this by viewing. Or 
the amount of gaps is computed by making a printing condition recognize by the complicated reader 
style, moreover — or marking was performed to the photo conductor drum or the belt, and how a 
detector detects the marking and a predetermined correction formula amends was adopted. 
[0017] However, drawin g 20 (a) A location gap (spacing c) and drawin g 20 (b) of the shown main 
scanning direction A location gap (spacing d) of the shown direction of vertical scanning is drawin g 20 
(c), although it can detect comparatively easily by observing the lap condition of a printing initiation 
edge. Detection of an inclination gap (include angle theta) of the shown main scanning direction is not 
easy. However, if a location gap (spacing e) of the printing termination edge of the main scanning 
direction by this inclination gap is also 1 pixel, printing unevenness will occur over the whole image and 
image quality will be reduced remarkably. And since the pitch of 1 pixel, i.e., printing resolution, was 
300 pixels per inch, i.e., 12 pixels per mm, the activity which detects the location gap between each 
pixel printed with such detailed print density was usually a thing accompanied by difficulty very much. 
[0018] The technical problem of this invention is offering the multiplex image formation equipment 
concerning the amount detection approach of heavy image gaps and this which can detect easily the 
location gap (an include angle theta or spacing e) by the inclination for skew correction in view of the 
above-mentioned conventional actual condition. 
[0019] 

[Means for Solving the Problem] Below, the configuration of the multiplex image formation equipment 
concerning the amount detection approach of heavy image gaps of this invention and this is described. 
[0020] First, the amount detection approach of heavy image gaps of invention according to claim 1 is 
applied to the amount detection approach of heavy image gaps of the multiplex image formation 
equipment which forms the above-mentioned image in piles with two or more image formation means 
by which sequential arrangement is carried out [ on the form conveyed ] along the form conveyance 
direction that an image should be formed by line sequential. 

[0021] The amount detection approach of heavy image gaps of this invention has a means to generate 
the test pattern which consists of two or more parallel Rhine groups for the amount detection of heavy 
image gaps. The image based on this test pattern is made to form on the sequential above-mentioned 
form with the 1 st image formation means and the 2nd image formation means. It detects by carrying out 
counting of the number of generation rates of a Moire fringe from the heavy image of the formed this 
test pattern, and evaluating this number of generation rates by which counting was carried out as an 
amount of gaps whenever [ with the image formation means of the above 1st, and the image formation 
means of the above 2nd / relative concurrency ]. 

[0022] And when [ according to claim 2 ] the number of generation rates of the non-crossing stripes of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/6/05 



JP,10-115955,A [DETAILED DESCRIPTION] 



Page 4 of 16 



the above-mentioned Moire fringe is m, the amount of gaps is evaluated [ like ] due to d=m as a several 
d gap pixel of the direction of vertical scanning whenever [ above-mentioned concurrency ], for 
example. Moreover, when the number of generation rates of the crossover stripes excluding the both 
ends of the main scanning direction of the above-mentioned Moire fringe like according to claim 3 is n, 
the amount of gaps is evaluated due to d=n +1 as a several d gap pixel of the direction of vertical 
scanning whenever [ above-mentioned concurrency ], for example. 

[0023] Next, the multiplex image formation equipment of invention according to claim 4 A means to 
generate the test pattern which consists of two or more parallel Rhine groups for the amount detection of 
heavy image gaps, A means to pile up this test pattern in piles one by one with the 1st image formation 
means and the 2nd image formation means on a form, and to make an image form, The generation rate 
of several m of the non-crossing stripes of the Moire fringe generated in this heavy image is inputted, 
and it has the amendment means which sets the number of gap pixels of the relative direction of vertical 
scanning of the image formation means of the above 1st, and the image formation means of the above 
2nd to d, piles up with the relation of d=m, and amends a gap of an image, and is constituted. 
[0024] The above-mentioned amendment means is constituted so that it may pile up with the relation of 
d=n +1, the generation rate of several n according to claim 5 of the crossover stripes of the Moire fringe 
generated in the above-mentioned heavy image like being inputted, and using the number of gap pixels 
of the relative direction of vertical scanning of the image formation means of the above 1 st, and the 
image formation means of the above 2nd as d and a gap of an image may be amended. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Drawin g 1 is the appearance perspective view of the color picture formation 
equipment in the gestalt of 1 operation. Moreover, the sectional side elevation in which drawin g 2 shows 
typically the internal configuration of the color picture formation equipment, and drawin g 3 are 
drawings expanding and showing the configuration of each part of the image formation section installed 
in the tandem die shown in the above-mentioned internal configuration side by side. The positioning 
device which amends a location gap mechanically is arranged in the flank by each of these image 
formation sections. 

[0026] drawin g 4 (a) some sectional views which looked at the positioning device from the transverse 
plane - an enlarged drawing it is - this drawing (b) the C-C - it is a cross-section view Fig. In 
addition, above-mentioned drawin g 4 (a) This drawing (b) It is D-DView drawing. 
[0027] It explains from a whole configuration first. As shown in drawin g 1 , this color picture formation 
equipment is small color picture formation equipment of the magnitude of extent which can be laid in 
the rack for personal computers of for example, a desktop mold. This color picture formation equipment 
equipped the front face (method of the right of drawing) of the body 10 of equipment with the closing 
motion tray 11, and equips the lower part with the form cassette 12 free [ attachment and detachment ]. 
Moreover, the paper output tray 14 is formed in the top face, and the form [ finishing / image formation ] 
discharged from the up delivery opening 15 is loaded there by the top-cover member 13. Moreover, an 
electric power switch 16, a liquid crystal display 17, and two or more input key 18 grades are arranged 
in the anterior part side of the covering device material 14. 

[0028] And as the interior is shown in drawing 2 , the form conveyance belt 23 which holds and carries 
out circulation migration is arranged in the center of abbreviation by the drive rotation roller 21 and the 
follower rotation roller 22. Above this belt 23, the image formation unit 24 (24-1, 24-2, 24-3, 24-4) is 
installed in the form conveyance direction at a multistage type. Many equipments which are attached in 
the image formation unit 24 as surround the photo conductor drum 25 (25-1, 25-2, 25-3, 25-4) and this 
photo conductor drum 25 to the image formation unit 24, respectively and which are mentioned later in 
detail are arranged. And right above the photo conductor drum 25 (image support), the write head 26 
(26-1, 26-2, 26-3, 26-4) currently arranged in top-cover member 13 rear face is inserted by closing of the 
top-cover member 13, and is arranged. The write head 26 consists of LED heads. The top-cover member 
13 is opened and closed focusing on the pivot 27 of body of equipment 10 back. The above-mentioned 
photo conductor drum 25 is in contact with the belt 23, opposite arrangement is carried out with the 
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photo conductor drum 25 from the rear face of the belt 23, and the imprint brush 28 (28-1, 28-2, 28-3, 
28-4) is arranged. 

[0029] the form conveyance direction upstream (method of the right of drawing) of a belt 23 - a standby 
roll pair — 29 and the form detection sensor 3 1 arrange - having — it — the upstream - width 
(equipment front) and the bottom — branching — a longitudinal direction — the feed roller 32 - it sells 
and the member 33 and the above-mentioned closing motion tray 1 1 are arranged. Moreover, the 
conveyance way 34 formed from the guide plate of two sheets below is arranged, and the above- 
mentioned form cassette 12 holds the form P of many number of sheets, and is making the upstream 
look in at the feed edge. The feed koro 35 is arranged in the feed edge up. And the separation pawl 36, a 
fixing assembly 37, the delivery koro 38, and a switch lever 39 are formed in the form conveyance 
direction lower stream of a river of a belt 23. A fixing assembly 37 consists of the pressure-welding 
roller attached in the adiathermic box, an exoergic roller, a peripheral surface cleaning machine, an oil 
spreading roller, a thermistor, etc., and makes space carry out heat fixing of the toner image imprinted 
on the form. A switch lever 39 shows a form to the upper exhaust passage 41 , when it is in a lower 
location, as shown in this drawing, and while rotating upwards, it shows an equipment rear face to a 
form to the delivery opening 42 which carries out opening, the lower stream of a river of the above- 
mentioned exhaust passage 41 - a delivery roll pair - the up delivery opening 15 is connected with 
through 43. 

[0030] Moreover, the cleaner bottle 44 is arranged free [ attachment and detachment ] between a belt 23 
and the form cassette 12. The blade scraper 45 was attached in the upper part of this cleaner bottle 44, 
and that tip is in contact with the front face of the circulation-under conveyance imprint belt 23 section. 
The blade scraper 45 scratches the toner which remains on the front face of the conveyance imprint belt 
23, cleans the conveyance imprint belt 23, and stores the scratched unnecessary toner in the cleaner 
bottle 44. 

[0031] Furthermore, between the belt 23 and the form cassette 12, the electric equipment 50 which can 
equip with the circuit base of predetermined number of sheets behind the cleaner bottle 44 is arranged. 
The control unit (control means) which consists of two or more electronic parts is carried in the circuit 
base arranged by this electric equipment 50. 

[0032] Although the above-mentioned control device is mentioned later in detail, it consists of the 
control section and the engine section. The control section is equipped with CPU (arithmetic and 
program control), ROM (read-only memory), EEPROM (memory for read-out in which a rewrite is 
possible), a frame memory, an image-data transfer circuit, etc., analyzes the print data inputted from a 
host computer etc., creates the data for printing, and transmits them to the engine section. 
[0033] The engine section is equipped with CPU, ROM, etc. to an input side Data and the command 
signal from the controller section, Motor Driver which the output of a form detection sensor etc. inputs 
and drives a motor to an output side, the clutch driver which changes the drive system which transmits 
the drive of the motor to each part, and the printing driver which drives the write head 26 based on the 
above-mentioned data for printing ~ and The bias-power-supply driver which supplies a predetermined 
bias current to the initialization electrification machine 52, a developing roller 54, the imprint brush 28, 
and **** roller 62 grade is connected. The engine section carries out drive control of each part based on 
the data from the controller section, the output of a command signal and a form detection sensor, etc. 
[0034] By the way, the above-mentioned belt 23 is supported with the fixed support roll 46 and the 
migration support roll 47 in between image formation unit 24-1 - 24-3. Location immobilization of the 
rotation of the fixed support roll 46 on the frame of the body of equipment is enabled, and the migration 
roll 47 is held at the other end of the supporter material 48 which rotates focusing on the pivot of the 
fixed roll 46. A cam 49 engages with the lower part of the supporter material 48, and it rotates 
alternatively right and left in the location of drawing, and the location rotated 90 degrees in the direction 
of a clockwise rotation. If a cam 49 rotates 90 degrees in the direction of a clockwise rotation from the 
location of drawing, the supporter material 48 will rotate slightly caudad and the migration roll 47 will 
move downward. The photo conductor drum 25-1 to 25-3 of the image formation unit 24-1 to 24-3 has 
contact to a belt 23 canceled, and secedes from image formation, and only the image formation unit 24-4 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/6/05 



JP,10-115955,A [DETAILED DESCRIPTION] 



Page 6 of 16 



which takes charge of the image formation of a black toner can be supported between the drive rotation 
roller 21 and the fixed roller 46 by this, and can perform image formation now in contact with the 
immobilization location belt 23 by it. 

[0035] Drawing 3 is the enlarged drawing of the above-mentioned image formation unit 24 (24-1, 24-2, 
24-3, 24-4). The colors of the toner held in the interior only differ, and the image formation unit 24 is all 
the same configuration. As shown in this drawing, the image formation unit 24 consists of the cleaner 51 
which encloses the photo conductor drum 25 and this photo conductor drum 25 in accordance with that 
peripheral surface, an initialization electrification machine 52, and a development counter 53. The 
development counter 53 is making the toner bottle serve a double purpose, and forms one box of the 
image formation unit 24. And many equipments of the photo conductor drum 25, a cleaner 51, and the 
initialization electrification machine 52 are held at the frame which forms the box of another side of the 
image formation unit 24. 

[0036] The development counter 53 held the developing roller 54 pivotable to lower opening, and has 
held Toner T in the interior. The toner of M (Magenta), C (cyanogen), Y (yellow), or Bk (black) is held 
in each development counter 53, respectively. The toner stirring member 55 is arranged in the internal 
lower part of these development counters 53, and it rotates, as the two-dot chain line of drawing shows, 
and this toner stirring member 55 sends Toner T into the downward feed roller 56, stirring. Toner T. As a 
feed roller 56 consists of a sponge member, carries out a pressure welding to a developing roller 54 and 
rubs the toner T sent from the stirring member 55, it supplies it to developing-roller 54 peripheral 
surface. The flat-spring-like doctor blade 57 is in contact with the hand-of-cut peripheral surface of a 
developing roller 54, and while giving a friction charge to Toner T and supporting the adhesion to a 
developing roller 54, the adhering toner layer is controlled in fixed thickness. 

[0037] If the body 10 of equipment is equipped, from the unit side face of the photo conductor drum 25, 
the support shaft projected outside is held at the bearing of the body 10 of equipment, location 
immobilization is carried out, the drum gear formed in the drive which is not illustrated [ of the body 10 
of equipment ] at the photo conductor drum will be engaged, and the rotation drive of the above- 
mentioned image formation unit 24 will be carried out. This will be interlocked with and the drive 
system of many equipments incorporated in the unit with the photo conductor drum 25 will be driven, if 
it has connected with the drive system of a photo conductor drum and the photo conductor drum 25 
drives with the body 10 of equipment. 

[0038] As shown in drawing with closing of the top-cover member 13 two-dot chain line 58 (58-1, 58-2, 
58-3, 58-4), a radii-like locus is drawn, and the write head 26 arranged by the top-cover member 13 
between the above-mentioned initialization electrification machine 52 and the developing roller 54 
descends, and orientates in an image formation location, the direction of a straight line which inclines at 
the diagonal right which shows the image formation unit 24 with the two-dot chain line 59 of drawing if 
Kaisei of the top-cover member 13 is carried out and the write head 26 is pulled up - respectively ~ 
independent - outside the plane - it can take out - this - exchange of a photo conductor drum and 
business - maintenance services, such as removal of a paper jam, can be performed. Moreover, when 
the image formation unit 24 is taken out in this way, the protection lid 61 covers the inferior surface of 
tongue which slid in the direction of a counterclockwise rotation and the photo conductor drum 25 
exposed, and protects this. 

[0039] the form P with which installation hold of the feed koro 35 shown in drawin g 2 is carried out at 
the form cassette 12 if a power source is switched on and it keys assignment of form number of sheets, 
full color printing (image formation), and others in the color picture formation equipment 10 of such a 
configuration - the conveyance way 34 - minding ~ a standby roll pair - 29 is fed. or the form with 
which the feed roller 32 was laid in the closing motion tray 1 1 - a standby roll pair - 29 is fed. The 
form detection sensor 31 detects this form P with which it is fed. Standby roll pair 29 suspends rotation, 
makes the tip of Form P contact the pinching section, and is made to stand by. 
[0040] The drive rotation roller 21 starts rotation in the direction of a counterclockwise rotation, the 
follower rotation roller 22 follows and, similarly rotation is started in the direction of a counterclockwise 
rotation. Thereby in contact with four photo conductor drums 25, the whole carries out [ the upper 
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circulation section ] circulation migration of the belt 23 in the direction of a counterclockwise rotation. 
[0041] With this, the sequential drive of the image formation unit 24 is carried out according to printing 
timing, and the rotation drive of the photo conductor drum 25 is carried out in the direction of a 
clockwise rotation one by one according to the drive. And the sequential drive of the write head 26 
corresponding to each image formation unit 24 is carried out. And first (R> drawing 3 3 reference), the 
initialization electrification brush 52 gives a uniform charge to the peripheral surface of the photo 
conductor drum 25, and the write head 26 is exposed according to a picture signal to the photo 
conductor drum peripheral surface, and forms an electrostatic latent image on a photo conductor drum 
peripheral surface. A developing roller 54 transfers Toner T to the low voltage section of an electrostatic 
latent image, and forms a toner image on a photo conductor drum peripheral surface (development). 
[0042] the printing starting position of Form P is in agreement with the countering point to the timing by 
which rotation conveyance of the tip of the toner image on the photo conductor drum 25-1 peripheral 
surface of the maximum upstream is carried out at a countering point with a belt 23 - as - a standby roll 
pair - 29 starts rotation and feeds form carrying-in opening of the image formation section with Form P. 
It presses down with the follower rotation roller 22, and a roll 62 pinches the form P with which it was 
fed with the conveyance belt 23, and conveys Form P. Even after pressing down with the follower 
rotation roller 22 and canceling pinching with a roll 62, Form P sticks to the conveyance belt 23, and is 
conveyed as it is. And Form P has a toner image imprinted one by one on space by the electric field 
formed between each photo conductor drum 25 and each imprint brush 28, respectively, being conveyed 
such. 

[0043] By the separation pawl 36 (refer to drawing 2 ), it dissociates from the conveyance belt 23 and 
the form P which had the toner image of four colors of M (Magenta), C (cyanogen), Y (yellow), and Bk 
(black) imprinted is carried in to a fixing assembly 37. After carrying out heat fixing of the above- 
mentioned toner image by the fixing assembly 37, Form P turns a toner image up from the posterior part 
delivery opening 42, or turns a toner image down from the up delivery opening 15, and is discharged 
outside the plane by the delivery koro 38. 

[0044] Drawin g 5 shows the system configuration of the color picture formation equipment 10 of an 
above-mentioned configuration. Color picture formation equipment 10 consists of the print control 
section 86, the engine control section 87, and the PPC color engine section 88. The print control section 
86 analyzes the print data outputted from a host computer 89, and creates the dot pattern data (video 
data) outputted to each above-mentioned write head 26 (the write head 26-1 is made into Magentas (M), 
the write head 26-2 is made in addition into cyanogen (C), the write head 26-3 is made into yellow (Y), 
and the write head 26-4 is used as blacks (Bk)). 

[0045] Drawin g 6 is the concrete system configuration Fig. of the above-mentioned engine control 
section 87 and the PPC color engine section 88. As shown in this drawing, the engine control section 87 
consists of CPU90, ROM91, RAM92, EEPROM93, the video I/F control section 94, a head control 
section 95, an amendment control section 96, and I/O control unit 97. 

[0046] CPU90 performs system control of the color picture formation equipment 10 whole in the gestalt 
of this operation, and performs control according to the program memorized by ROM91. Moreover, 
RAM92 stores the data generated during control processing of CPU90. In addition, the operation panel 
98 (the electric power switch 16 of drawing 1 , the liquid crystal display 17, and the input key 18 are 
arranged) is connected to CPU90, and a key stroke signal is outputted to CPU90 from the operation 
panel 98. 

[0047] EEPROM93 memorizes the correction value (adjustment value) mentioned later. Moreover, the 
video data outputted from the above-mentioned print control section 86 inputs into the video I/F control 
section 94, and the inputted video data is outputted to the head control section 95 by control of the video 
I/F control section 94. In addition, various signals are delivered [ the video I/F control section 94 ] and 
received between the print control sections 86 besides an above-mentioned video data. 
[0048] The head control section 95 is a circuit which carries out the output control of the video data 
inputted from the video I/F control section 94 to write head 26-1-26-4 arranged in the image formation 
unit 24-1 to 24-4. The head control section 95 outputs the video data of a Magenta (M) to the write head 
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26-1, outputs the video data of cyanogen (C) to the write head 26-2, and outputs the video data of yellow 
(Y) to the write head 26-3, and outputs the video data of black (BK) to the write head 26-4. In addition, 
these write heads 26-1 to 26-4 constitute a part of PPC color engine section 88, as shown in this 
drawing. 

[0049] Although especially the write head 26 is not illustrated, it equips the interior with the drive 
circuit which consists of a shift register, a latch circuit, a NAND gate (NAND gate), a transistor for a 
drive, etc. According to the signal outputted from the transistor for a drive of this drive circuit, the 
luminescence drive of each LED component of the LED component array of the write head 26 is carried 
out. 

[0050] That is, a shift register is the configuration that the video data for one line can be inputted 
serially, and inputs the printing data for one line synchronizing with a clock signal (CLK). A latch 
circuit is a circuit which latches the video data inputted into the shift register synchronizing with a latch 
signal, and the printing data latched to the latch circuit are outputted to a NAND gate synchronizing 
with a strobe signal. 

[0051] The LED component which outputs a low signal to a drive transistor and corresponds from the 
output of the NAND gate where only the dot which prints is a high signal and the printing data outputted 
to the NAND gate correspond is driven. Also by each write head 26-1 to 26-4 of a Magenta (M), 
cyanogen (C), yellow (Y), and black (BK), an above-mentioned configuration is the same configuration 
and performs optical writing from the write head 26 (that is, LED component) to the photo conductor 
drum 25 based on each video data. In addition, transfer of the signal between the PPC color engine 
sections 88 other than an above-mentioned video data and CPU90 is performed through above- 
mentioned I/O control unit 97. 

[0052] By the way, although the photo conductor drum 25 mentioned above is positioned when a 
support shaft is held at the bearing of the body 10 of equipment and the drum gear of the photo 
conductor drum 25 engages with the drive of the body of equipment, the write head 26 is attached in the 
top-cover member 13, it rotates focusing on the pivot 27 with closing motion of the top-cover member 
13, and its relative position is unstable to the photo conductor drum 25. On the other hand, by the above 
development methods of a tandem die, if it is not settled so that the printing pixel location by each 
image formation section may lap within 1/2 pixel, respectively, since a Moire fringe will occur, a 
beautiful printing result is not obtained. Therefore, the location of Form P, the photo conductor drum 25, 
and the write head 26 must be taken out correctly. 

[0053] In this case, to a form, if the lap of the pixel location of a printing result is observed, even if a 
main scanning direction is slant (it inclines to the cross direction of a form) If the relative position of the 
write head 26 and the photo conductor drum 25 can be adjusted so that the printing pixel of all the image 
formation sections may serve as the same inclination If the rest amends electrically the output timing of 
the image formation of M (Magenta), C (cyanogen), Y (yellow), and Bk (black), a location gap of the 
printing pixel between each image formation section is cancelable. 

[0054] With above-mentioned color picture formation equipment 10, positioning of the write head 26 to 
the photo conductor drum 25 To the drum attaching part of the frame of the body 10 of equipment which 
holds the support shaft of the photo conductor drum 25, and is fixing the location of this support shaft, 
i.e., a photo conductor drum shaft, (the photo conductor drum 25 is positioned) The receptacle slot 
formed in this and one is prepared, and by closing the top-cover member 13, the headpin attached in the 
write head 26 inserts in the receptacle slot, and performs location ****. this location appearance - 
carrying out - it is in performing two adjustments, the adjustment which makes the same the inclination 
(it is an inclination to the form travelling direction of each write head to the cross direction of a form) of 
the write head 26, and adjustment of the location (dot alignment of the write head) of the main scanning 
direction of the write head 26. The above-mentioned receptacle slot performs these two adjustments. 
Hereafter, this is explained. 

[0055] It follows on being closed, as the top-cover member 13 shown in drawin g 1 or drawin g 2 rotates 
caudad focusing on a pivot 27 from the Kaisei location and it is shown in drawin g 2 , and a locking lever 
65 being fixed, the write head 7 shows the two-dot chain line 58 (58-1, 58-2, 58-3, 58-4) of drawin g 3 - 
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as - descending — drawin g 4 (a) and (b) So that it may be shown The tip of the headpin 67 which 
protrudes caudad towards the both ends of the write head attaching part 66 dashes against the drum 
attaching part 68 of the frame of the body 10 of equipment, and carries out a pressure welding through a 
slot 75-1, respectively. 

[0056] The arrangement to the top-cover member 13 of the write head 26 is made by holding the write 
head attaching part 66 free [jogging to order and right and left ] at the attaching member 71 (referring to 
drawin g 4 (b)) fixed to the both-sides section of the top-cover member 13, respectively. The push spring 
72 intervenes between the write head attaching part 66 and the top-cover member 13, and the write head 
attaching part 66 is caudad energized by this, and by closing of the top-cover member 13 mentioned 
above, a headpin 67 dashes against the drum attaching part 68, and carries out a pressure welding 
through a slot 75-1, respectively. 

[0057] On the other hand, the drum attaching part 68 holds the photo conductor drum shaft 73 (refer to 
drawin g 4 (a)), and the photo conductor drum 25 is positioned by this. The tip of the shape of the 
spherical surface of the headpin 67 of the write head attaching part 66 (that is, write head 26) is drawin g 
4 (a) and (b). The pressure welding is carried out to the drum attaching part 68 through the **** member 
75 for adjustment of the drum attaching part 68 so that it may be shown, respectively, positioning 
(carrying out location appearance) of the write head 26 to the photo conductor drum 25 is performed by 
this **** member 75 for adjustment. Hereafter, the configuration in connection with this **** member 
75 for adjustment is explained further. 

[0058] A side cross section makes and dashes the shape of V character, and the **** member 75 for 
adjustment is drilled in a top face, sticks a slot 75-1 (refer to drawing 4 (b)) to front and rear, right and 
left possible [ fine sliding ] by the attaching part 68, and is supported, the - it dashes and the tip of the 
shape of the spherical surface of a headpin 67 carries out a pressure welding to the trough of a slot 75-1. 
A headpin 67 has the location of order (longitudinal direction of drawing 4 (b)) fixed by this to the **** 
member 75 for adjustment. Thus, whenever [ tilt-angle / of the write head / as opposed to the main 
scanning direction of the photo conductor drum 25 in the write head 26 (refer to drawin g 4 (a)) / 26 ] is 
fixed in both ends the write head attaching part 66, a headpin 67, and by dashing and being fixed to the 
photo conductor drum 25 through a slot 75-1 and an attaching part 68. 

[0059] Moreover, the above-mentioned **** member 75 for adjustment dashes, and on the other hand 
(left of drawing (a)), a longitudinal direction closes a slot 75-1, it is formed, and is carrying out opening 
of the other end (method of the right of drawing (a)). The headpin 67 of the above-mentioned write head 
26 is closed by the up clinch spring section of the flat spring 76 which one side on either side dashes, 
closing opening of a slot 75-1 is contacted, and another side dashes, and intervenes between the opening 
edge of a slot 75-1, and the flank retaining wall 68-1 of an attaching part 68, is energized in the direction 
of opening, and is having the location of a longitudinal direction fixed by this to the **** member 75 for 
adjustment. Thereby, the location in the main scanning direction of two headpins 67 is fixed. Namely, as 
mentioned above, as for the write head 26, it is fixed by fixing both ends to the photo conductor drum 25 
through the write head attaching part 66, a headpin 67, the **** member 75 for adjustment, and an 
attaching part 68, the location, i.e., the printing dot location, of the write head 26 to the main scanning 
direction of the photo conductor drum 25. The main scanning direction where the above-mentioned 
write head 26 is fixed, the include angle to make, and a main scanning direction printing dot location 
can be tuned finely, respectively. This is explained below. 

[0060] First, location **** in the main scanning direction of the write head 26 is explained. As shown in 
drawin g 4 (a), an attaching part 68 enables adhesion support of the sliding of the lower limit section, 
and, right and left, the **** member 75 for adjustment has the gap slightly, respectively between the 
flank retaining wall 68-1 of an attaching part 68, and 68-2. And it is energized in the direction of an 
outside of a main scanning direction (left of drawing) by the lower clinch spring section of the flat 
spring 76 to which the side face of opening one end of a slot 75-1 intervenes between the flank retaining 
walls 68-1 of an attaching part 68 by dashing mentioned above. The field of the outside of the main 
scanning direction of the **** member 75 for adjustment is drawin g 4 (a). The cross section constitutes 
the slant face 75-2 which makes a taper above so that it may be shown, and this forms the Suehiro gap 
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up between the flank retaining walls 68-2 of an attaching part 68. The key type lower part of the 
horizontal-scanning adjustment block 77 with which a cross section makes a key type is inserting in this 
gap. 

[0061] The field which touches the flank retaining wall 68-2 of an attaching part 68 of the key type 
lower part of the horizontal-scanning adjustment block 77 is perpendicular, and the field adjacent to the 
slant face 75-2 of the **** member 75 for adjustment forms the slant face 77-1 where a cross section 
makes a taper caudad. A vertical plane, the angle to make, and the angle which the slant face 75-2 of the 
**** member 75 for adjustment makes with a vertical plane have the same slant face 77-1 of this 
horizontal-scanning adjustment block 77. Thereby, in respect of one side, the key type lower part of the 
horizontal-scanning adjustment block 77 touched densely the flank retaining wall 68-2 of an attaching 
part 68, and is densely in contact with it in respect of another side (slant face 77-1) on the slant face 75-2 
of the **** member 75 for adjustment. The screw receptacle hole is drilled in the key type upper part of 
the horizontal-scanning adjustment block 77. A screw 78 is inserted in, and the screw section of this 
screw 78 point penetrates the spiral spring 79 in this screw receptacle hole, is acceptable to it attaching 
part 68, and is screwing in it with the screw section. The spiral spring 79 which is acceptable attaching 
part 68 with the inferior surface of tongue of the key draw spike section of the above-mentioned 
horizontal-scanning adjustment block 77, and intervenes between the screw sections is a push spring, 
and is energizing the horizontal-scanning adjustment block 77 up. 

[0062] The above-mentioned screw 78 is pushed in using a driver, in a direction, ****** and the 
horizontal-scanning adjustment block 77 resist the push energization force of the spiral spring 79, and 
descend caudad, and the slant face 77-1 where a cross section makes a taper down pushes away the **** 
member 75 for adjustment inside a main scanning direction in it. Only this part by which it was pushed 
away resists the energization force by the lower clinch spring section of a flat spring 76, and moves the 
**** member 75 for adjustment to the main scanning direction inside. On the other hand, as for the 
horizontal-scanning adjustment block 77, only the part to have been pulled out goes up a screw 78 
according to the push energization force of the spiral spring 79 with ****** in the direction of a drawer. 
That is, a slant face 77-1 goes up, a gap is produced in a contact side with the **** member 75 for 
adjustment, and only the part of this produced gap moves the **** member 75 for adjustment to a main 
scanning direction outside according to the energization force by the lower clinch spring section of a flat 
spring 76. 

[0063] In migration of the main scanning direction of this write head 26, although there is no 
illustration, since it dashes with a headpin 67 and the headpin 67 has the room which can be moved 
slightly crosswise [ of the body 10 of equipment ] (main scanning direction) in engagement into a slot 
75- 1 , especially the other-end section (method of ****** of drawing 4 (a)) can perform the above- 
mentioned migration convenient. 

[0064] Thus, rotation of a screw 78 and the attitude of the horizontal -scanning adjustment block 77 
accompanying this can perform jogging of the main scanning direction of the **** member 75 for 
adjustment. The movement magnitude which this **** member 75 for adjustment moves slightly to a 
main scanning direction should just set whenever [ 0.7mm (millimeter), slant- face 75-2, and tilt-angle / 
of 77-1 ] as about 83.1 degrees for the pitch of the screw thread of a screw 78, in order to be made to 
move 1 dot by one rotation of a screw 78, when the resolution of the write head 26 sets to 300dpi (dots 
per inch). If whenever [ slant-face 75-2 and tilt-angle / of 77-1 ] is fixed and the large pitch of the screw 
thread of a screw 78 will be taken, movement magnitude will become large, and movement magnitude 
will become small if the small pitch of a screw thread is taken. Moreover, if the pitch of the screw thread 
of a screw 78 is fixed and whenever [ slant-face 75-2 and tilt-angle / of 77-1 / large ] will be taken, 
movement magnitude will become large, and movement magnitude will become small if whenever [ tilt- 
angle / small ] is taken. 

[0065] Next, location **** in the direction of vertical scanning of the write head 26 is explained. The 
field of the direction back of vertical scanning (left of drawing 4 (b)) forms the slant face 75-3 where a 
cross section makes a taper above, and, thereby, the **** member 75 for adjustment adhesion support of 
the sliding of is enabled by the attaching part 68 in the lower limit section as mentioned above forms the 
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Suehiro gap up between the posterior part retaining walls 68-3 of an attaching part 68. The key type 
lower part of the vertical-scanning adjustment block 81 with which a cross section makes a key type is 
inserting in this gap. The field which touches the posterior part retaining wall 68-3 of an attaching part 
68 of the key type lower part of this vertical-scanning adjustment block 81 is perpendicular, and the field 
adjacent to the slant face 75-3 of the **** member 75 for adjustment forms the slant face 81-1 where a 
cross section makes a taper caudad. The angle made with a vertical plane also in this case and the angle 
which the slant face 75-3 of the **** member 75 for adjustment makes with a vertical plane have the 
same slant face 81-1 of this vertical-scanning adjustment block 81. Thereby, in respect of one side, the 
key type lower part of the vertical-scanning adjustment block 81 touched densely the posterior part 
retaining wall 68-3 of an attaching part 68, and is densely in contact with it in respect of another side 
(slant face 81-1) on the slant face 75-3 of the **** member 75 for adjustment. 

[0066] A screw receptacle hole is drilled in the key type upper part of the vertical-scanning adjustment 
block 81, a screw 82 is inserted in this screw receptacle hole, and the screw section of this screw 82 
point penetrates the spiral spring 83, is acceptable attaching part 68, and screws with the screw section. 
The spiral spring 83 is energizing the vertical-scanning adjustment block 81 up. 
[0067] And the movement magnitude between the anterior part retaining walls 68-4 of an attaching part 
68 is regulated and dashed against the anterior part upper part of the **** member 75 for adjustment, 
and the section 75-4 protrudes on it. It is placed between a little big gaps between the anterior part 
retaining walls 68-4 of **** member 75 anterior part for adjustment which dashes and is formed under 
the section 75-4, and an attaching part 68 by the push spiral spring 84, and this push spiral spring 84 is 
energizing the **** member 75 for adjustment to the direction back of vertical scanning. 
[0068] The above-mentioned screw 82 is pushed in using a driver, in a direction, ****** and the 
vertical-scanning adjustment block 81 resist the push energization force of the spiral spring 83, and 
descend caudad, and the slant face 81-1 where a cross section makes a taper caudad pushes away the 
**** member 75 for adjustment to the direction front of vertical scanning (method of the right of 
drawing). Only this part by which it was pushed away resists the push energization force of the push 
spiral spring 84, and moves the **** member 75 for adjustment to the direction front of vertical 
scanning. 

[0069] On the other hand, only ****** and its part to have been pulled out go up according to the push 
energization force of the spiral spring 83 in the direction of a drawer, namely, a slant face 81-1 goes up a 
screw 82 in it, a gap is produced in a contact side with the **** member 75 for adjustment, and, as for 
the vertical-scanning adjustment block 81, the **** member 75 for adjustment moves only the part of 
this produced gap to the direction back of vertical scanning according to the push energization force of 
the push spiral spring 84. Thus, rotation of a screw 82 and the attitude of the vertical-scanning 
adjustment block 81 accompanying this can perform jogging of the direction of vertical scanning of the 
**** member 75 for adjustment. This **** member 75 for adjustment of the movement magnitude 
moved slightly in the direction of vertical scanning is the same as that of a setup of the movement 
magnitude to the main scanning direction mentioned above. 

[0070] thus, the location appearance of the write head 26 to the main scanning direction and the 
direction of vertical scanning of the photo conductor drum 25 by jogging of the **** member 75 for 
adjustment ~ carrying out - a dot location can be set as the location of a request of a main scanning 
direction using a Phillips screwdriver by carrying out amount rotation of a screw 78 or the screw 82 
suitably by the plus slot drilled in the head of the screw 78 which is exposed to the exterior of an 
attaching part 68, and which was mentioned above, and a screw 82. 

[0071] And this drawing after a setup is completed (b) The shown stop screws 85a and 85b are turned in 
the direction of a bundle, and the stop section which ******s in the upper part of the **** member 75 
for adjustment forward and backward, and is formed in one is bound tight to the attaching part 68 of the 
body 10 of equipment. The stop screws 85a and 85b are inserted in the screw receptacle hole prepared in 
the above-mentioned overhang stop section with sufficient play which the **** member 75 for 
adjustment can move slightly to order or right and left. A setup which completed the above-mentioned 
location **** by high order bolting of these stop screws 85a and 85b is fixed. 
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[0072] In addition, fine tuning do not need to prepare the above-mentioned positioning device in all the 
image formation sections of M (Magenta), C (cyanogen), Y (yellow), and Bk (black), and according to 
positioning Since it carries out to criteria, you may make it prepare a positioning device only in other 
image formation sections of C (cyanogen), Y (yellow), and Bk (black) originally, for example by 
considering the write head of the image formation section of M (Magenta), and physical relationship of 
a photo conductor drum as immobilization. 

[0073] thus, the detailed location appearance of the longitudinal direction (main scanning direction) to 
the photo conductor drum 25 of the write head 26, and a lengthwise direction (the direction of vertical 
scanning) — carrying out (alignment shown in drawing 20 (a) and this drawing (c)) — it can carry out. 
And the location gap (spacing e of drawing 20 ) by finally inclining to a main scanning direction (the 
include angle theta of drawin g 20 (c)) remains. This location gap is easily detectable in the gestalt of this 
operation. This approach is explained below. 

[0074] Drawin g 7 (a), (b), and (c) The example of the superposition image after the last fixing process 
by multiplex imprint with a criteria color and other Isshiki is shown. These images are printed using the 
test pattern which consists of two or more parallel Rhine groups beforehand memorized by the memory 
of a control section. This drawing (a), (b), and (c) In the shown example, the number of Rhine is 30, a 
criteria color is M (Magenta) and other Isshiki is Y (yellow). Moreover, a location gap of a main 
scanning direction and a location gap of the direction of vertical scanning are amendment ending. And 
this drawing (a) The example which the location gap of one line has produced is shown, and it is this 
drawing (b). The example which the location gap of two lines has produced is shown, and it is this 
drawing (c). The example which the location gap of three lines has produced is shown. 
[0075] This drawing (a) In the shown location gap of one line, the test pattern Yl (the 1st line of the 
beginning) of the heavy color Y which is in agreement with the test pattern Ml (the 1st line of the 
beginning) of the criteria color M in the printing starting position gl of the right end by which location 
amendment is carried out was not in agreement at the printing termination edge hi, and has lapped with 
the printing termination edge h2 shifted one line. In this case, the test pattern Yl of the heavy color Y is 
running aslant from the printing starting position gl to the printing termination edge h2 (inclining), since 
it is the gap of one line, is the middle and laps with neither of the test patterns (n:l, 2, 30) Mn of the 
criteria color M. Since the test pattern consists of an parallel line, as for this, even the 2nd less than 
Rhine is completely the same, and drawin g 7 (a) **** - although it is not certain since the criteria color 
M and the heavy color Y are black and are indicated, by the actual image, it piles up with the criteria 
color M, a color Y laps, both ends are colored green, and, as for a center, red and yellow are 
intermingled by turns. That is, the Moire fringe has occurred. 

[0076] This Moire fringe is this drawing (b). It becomes still clearer at a case. This drawing (b) In the 
shown location gap of two lines, the test pattern Yl of the heavy color Y which is in agreement with the 
test pattern Ml of the criteria color M in the right end printing starting position gl was not in agreement 
at the printing termination edge hi, jumped over the test pattern M2 (2nd Rhine) of the criteria color M, 
and has lapped with the printing termination edge h3 shifted two lines. In this case, as the test pattern Yl 
of the heavy color Y runs aslant from the printing starting position gl to the printing termination edge 
h3, it intersects the test pattern M2 of the above-mentioned jump ****** criteria color M (part shown by 
the arrow head kl of this drawing (b)). 

[0077] By the monochrome image shown in this drawing, since arrangement of Rhine becomes a non- 
dense, a part for an intersection kl looks bright, and since arrangement of Rhine becomes dense, the part 
between a part for an intersection kl and both ends (part shown by two arrow heads k2 of this drawing 
(b)) has bloomed cloudy, and it is visible. In fact, the amount of [ above-mentioned / kl ] intersection is 
green like both ends, and red and yellow are intermingled by turns over the range where the part k2 
between a part for an intersection kl and both ends is large. This drawing (b) The amount of [ kl ] 
intersection becomes the crossover stripes of a Moire fringe, and the part k2 of a between serves as non- 
crossing stripes of a Moire fringe, and is skillfully reflected in an eye so that it may be shown. 
[0078] This drawing (c) In the gap of three lines, it did not correspond at the printing termination edge 
hi, but it jumped over the test patterns M2 (2nd Rhine) and M3 (3rd Rhine) of the criteria color M, and 
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has lapped with the printing termination edge h4 shifted three lines. In this case, as the test pattern Yl of 
the heavy color Y runs aslant from the printing starting position gl to the printing termination edge h4, it 
intersects the test patterns M2 and M3 of the above-mentioned jump ****** criteria color M (part 
shown by the arrow head k3 of this drawing (c)). 

[0079] Also in this case, by the monochrome image, a part for an intersection k3 looks bright, and its 
part between [ for an intersection /3 / k3 and / k ] and between a part for an intersection k3 and an edge 
(part shown by three arrow heads k4 of this drawing (c)) blooms cloudy and is visible, and - actual — a 
part for an intersection k3 — both ends - the same green -- those interstitial segments k4 - red and 
yellow are intermingled by turns over the large range. This drawing (c) Three non-crossing stripes 
(interstitial segment k4) are classified according to two crossover stripes (a part for an intersection k3), 
and a Moire fringe is clearly recognized as a whole so that clearly. 

[0080] Thus, crossover stripes generate only the patterns Yl and Y2 of the heavy color which runs 
aslant by "inclination gap", and the number with which ... jumped over Rhine of a criteria color. Of 
course, both ends are considered as one intersection in all, and it is drawin g 7 (a) about crossover stripes. 
They are 1 and this drawing (b) by the case. 2 and this drawing (c) Although you may make it count 
with three, since it is confusing, both ends shall be disregarded with the gestalt of this operation. 
[0081] Drawin g 8 is drawing showing the heavy image of the test pattern in the case of having produced 
the location gap of eight lines. Also in this case, the test pattern Yl of the heavy color Y which is in 
agreement with the test pattern Ml of the criteria color M in the right end printing starting position gl 
jumped over the test pattern M2 of seven criteria colors M - M8 ** before the printing termination edge, 
and has lapped with the printing termination edge h9 shifted eight lines. In this case, the test pattern Yl 
of the heavy color Y intersects the test patterns M2-M8 of the criteria color M which ran aslant and 
carried out [ above-mentioned ]****** from the printing starting position gl to the printing termination 
edge h9. That is, seven crossover stripes appear. 

[0082] The number of the crossover stripes which appear a location gap of the heavy color of the 
direction of vertical scanning of the printing termination edge produced by inclination gap in p lines, 
then the heavy image of a test pattern is p-1, and the above thing shows that the number of non-crossing 
stripes is p. That is, by this, when the number of generation rates of the non-crossing stripes of the Moire 
fringe which appears in the heavy image of a test pattern is m, the amount of gaps (the amount of 
location gaps of the printing termination edge by the inclination) can be evaluated whenever 
[ concurrency ] due to d=m as the number d of gap pixels of the direction of vertical scanning (the 
number of Rhine). 

[0083] Similarly, when the number of generation rates of the crossover stripes except the both ends of 
the main scanning direction of the Moire fringe which appears in the heavy image of a test pattern is n, 
the amount of gaps can be evaluated whenever [ concurrency ] due to d=n +1 as a several d gap pixel of 
the direction of vertical scanning. 

[0084] In addition, although the color picture formation equipment in the gestalt of this operation is 
mentioned later in detail, it is printing 1 pixel to three steps by three oblong dots. And drawin gj (a), (b), 
and (c) and in drawing 8 A test pattern with coarse linear density detects a big location gap in the 
beginning, and it may be made to perform temporary location amendment. Finally 1 pixel is printed by 
any one dot among three-step configurations, it piles up by the test pattern by which 1 -pixel Rhine 
consists of printing Rhine for 1 dot, and null Rhine for 2 dots, and the image is printed. Therefore, the 
location gap of one line by the heavy image of a test pattern is detectable as a 1 -pixel gap. 
[0085] Moreover, drawing 7 (a), (b), and (c) And although drawing 8 explained as an example the case 
where it was in agreement with one printing termination edge of Rhine of a criteria color in Rhine of a 
heavy color, the amount of location gaps when not being in agreement can also be known correctly. 
Hereafter, this is explained. 

[0086] Drawin g 9 (a) The analysis Fig. of a Moire fringe, and this drawing (b) The heavy image of the 
same test pattern as drawin g 8 is re-**(ed) for reference, the image (the test pattern image of a criteria 
color ») formed by the 1st imprint in this drawing (a) For example, the angle of inclination of the 2nd 
[ as opposed to the Rhine group N of these 1st for the Rhine group of the image (the test pattern image 
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of a heavy color for example, yellow) formed by N (1, 2 3 ...) and the 2nd imprint in the Rhine group of 
a Magenta ] Rhine group L is set to theta as L (1, 2, 3, ...). The Moire fringe (crossover stripes) observed 
at this time is made into ml, m2, m3, and ... 

[0087] Here, w, Moire fringes ml, m2, and m3, and spacing of... are set to d for Rhine spacing of the 
1st and 2nd Rhine groups N and L, and it is this drawing (a). When the auxiliary perpendicular d to the 
center line of a Moire fringe, the center line of a Moire fringe, and the include angle phi which the 2nd 
Rhine group L makes and the distance a from the intersection of a Moire fringe to an intersection are 
considered so that it may be shown, it is w=a-Sinthetaphi =90 degree. - (theta/2) 
The spacing d of the relational expression of d=a-Sinphi to a Moire fringe is d=w/(2, Sin (theta/2)). 
It can ask by carrying out and this formula shows depending for the spacing d of a Moire fringe on the 
Rhine spacing w and the tilt angle theta. 

[0088] Now the number of dots (pixel number) which shifts in the direction of vertical scanning in a 
right end printing termination location for angle-of-inclination theta considering the printing length of 
horizontal scanning as that by which y and a left end printing starting position are positioned like 
drawin g 8 n, When printing Rhine is formed every w/p Rhine, having used the degree of write-in 
maximal solution image (it setting in the gestalt of this operation and being 1/3 [ 1 -pixel ]) according the 
amount of gaps to X and optical system as p, the amount X of gaps can be mostly expressed as X=y- 
Sintheta. Namely, X=y-Sintheta=2y(w/2d) root (l-(w/2d) 2) 

It comes out. and - since it can be regarded as 2 «1 here (w/2d) - X=(y/d) w or ~ n=X/p= (y/d) (w/p) 
Unrelated relation is obtained. 

[0089] That is, the relational expression which d, then a Moire fringe number are served as to p in w and 
the degree spacing of maximal solution image, serve as a y/d book in a moire fringe spacing, and 
becomes n=(y/d)x(w/p) in the line spacing of n pixels and the Rhine group of a test pattern about the 
amount of the maximum gaps to the direction of vertical scanning according the printing length of 
horizontal-scanning Rhine to the inclination of y and horizontal-scanning Rhine (the amount of gaps in a 
printing termination edge) is obtained. Also by this, the amount of gaps of n pixels can be known by 
observing the number of a Moire fringe by eye measurement. Furthermore, the amount of gaps can be 
known in the precision of 1 pixel or less by computing above-mentioned n=(y/d)x(w/p) below to 
decimal point. 

[0090] In the gestalt of this operation, the amount of gaps of 1 pixel or less is detected by this approach, 
and a control section amends. That is, if the number of the Moire fringes which observe the heavy image 
by the test pattern and are obtained is inputted by the input key 18, it will shift based on the above- 
mentioned formula, an amount will be computed, and it will amend based on this calculation result. 
[0091] Therefore, as concrete location gap amendment, they are drawing 4 (a) and (b) first. As shown, 
while adjusting a big location gap structural, counting of the number with which the Moire fringe shown 
in above-mentioned drawing 7 thru/or above-mentioned drawin g 9 was observed, and the crossover 
stripes ml and m2, or non-crossing stripes has appeared is carried out, and it is inputted. By this, 
output timing of the write head 26 is controlled by the control section, and a small location gap is 
amended. 

[0092] Drawing 10 is a concrete circuit of the amendment control section 96 of drawin g 6 which amends 
such location gap and which was mentioned above. As shown in this drawing, the amendment control 
section 96 consists of the line buffers 101-107 of the 100 or 7 input-control sections, an address control 
section 108, and the output-control section 109. The input-control section 100 chooses line buffers 101- 
107, the Rhine data by which a sequential input is carried out are stored, and the address control section 
108 notifies the address to the output-control section 109 while specifying the address of the line buffers 
101-107 in which the above-mentioned Rhine data are stored. The output-control section 109 reads the 
Rhine data from the address with which the specified line buffers 101-107 were specified, and outputs 
them to the head control section 95. It mentions later in more detail about actuation of this amendment 
control section 96. 

[0093] Next, adjustment of a printing location when the write head 26 which is main subject has an 
angle error is explained. Drawing after drawing 1 1 is drawing explaining this adjustment. First, when it 
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is drawing explaining a location gap (inclination gap) of the write head 26, and the location of the actual 
write head 26 shown as a continuous line has shifted to the head location of the normal of write head 26' 
shown with a broken line, and the print result of one line is seen, drawing 1 1 puts in order the data 
outputted to the write head 26 as shown in drawing 12 up and down, changes them, and amends them, 
the condition of having fixed the mechanical location of the write head 26 state in this case — data ~ 
arranging — changing — in order to amend — usually — coming out — a discontinuous part arises in the 
location shown with the sign D of this drawing, and a level difference arises. 
[0094] In the gestalt of this operation, it is made small to extent which cannot distinguish this level 
difference by viewing. For example, as shown in drawing 1313 , size of the light-emitting part of the 
write head 26, i.e., an LED component, is made small to one third in the direction of vertical scanning. 
This drawing (a) The magnitude of 1 pixel is shown and it is this drawing (b). The magnitude of an LED 
component is shown (in this example, it says that this is 1 dot). Therefore, this drawing (a) In order to 
expose shown 1 pixel (an electrostatic latent image is formed), it is this drawing (b). A light-emitting 
part is [ 1/3 ] small in the direction of vertical scanning so that it may be shown, and since the 
electrostatic latent image for 1 pixel cannot be formed, three exposure is required of one exposure in this 
case. 

[0095] In addition, in this case, in order to form the electrostatic latent image for 1 pixel, when a light- 
emitting part is 1/6, nine exposure is needed [ a level difference stops being conspicuous as size of the 
LED component of the write head 26 is made small like 1/6 or 1/9 in the direction of vertical scanning, 
but / as for the case of 1/9 ] 6 times. 

[0096] Next, adjustment of a printing location when the write head 26 which is main subject has an 
angle error is explained. Drawing after drawing 1 1 is drawing explaining this adjustment. First, next 
drawing 1 1 puts in order the data outputted to the write head 26 up and down, changes them and amends 
them as shown in drawing 12 when it is drawing explaining a location gap (inclination gap) of the write 
head 26, and the location of the actual write head 26 shown as a continuous line has shifted to the head 
location of the normal of write head 26' shown with a broken line, and the print result of one line is seen, 
it explains data being located in a line and changing. Drawin g 14 is drawing which looked at the print 
condition of normal from the write head 26 with an angle error, and is the case where 1 dot is set as 1/3 
[ 1 -pixel ] in the direction of vertical scanning. As shown in this drawing, the image near the print 
condition of normal can be obtained also by the write head 26 which has an angle error as mentioned 
above by dividing data of one line into plurality and changing the timing outputted to the write head 26. 
[0097] Drawin g 15 shows the method of selection of the Rhine data over the write head 26 which had an 
angle error in the upward rise as mentioned above. Thus, the list of a printing dot when outputting the 
data chosen from the data of two or more Rhine according to the amount of location gaps to the write 
head 26 to a certain exposure timing, as showed them in drawing 1414 is obtained, and it becomes 
possible to amend the location gap to the write head 26 which had an angle error in the upward rise as 
mentioned above by this. 

[0098] Of course, when the bottom of a right shoulder is **, it can control similarly. If the print head 
selected as a normal location on the basis of the head with the angle error of drawing 14 is controlled as 
a head with an angle error when the bottom of a right shoulder is **, control of the same output timing 
as the above can amend. Moreover, output timing can also be controlled and amended from the relation 
between the normal location which is made to carry out front flesh-side reversal of drawin g 14 and 
drawing 15 , and is obtained, and the printing location of the write head in which the bottom of a right 
shoulder had the angle error of **. 

[0099] Drawing 16 shows whether the one-line data based on the LED component of one third of 
magnitude should be comparatively carried out to a main scanning direction in the direction of vertical 
scanning for every amount of location gaps by the angle error of a head. For example, as shown in the 
column 106 of the beginning of this drawing, when the amount of location gaps is 5 pixels (= 15 lines / 
3 dots), it is shown that what is necessary is just to divide one-line data into 16. Moreover, the column 
107 shows that quadrisection and a column 108 should just divide one-line data into two when the 
amount of location gaps is 1 pixel (= three lines / 3 dots), the amount of location gaps is 2/3 pixel (= two 
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lines / 3 dots) about one-line data, and the amount of location gaps of trichotomy and a column 109 is 
1/3 pixel (= one line / 3 dots) about one-line data Of course, as shown in a column 110, when the 
amount of location gaps is about 0 (it is smallness from 1/3 pixel), the printing data of the normal of one 
line are outputted as it is to one division, i.e., one line. 

[0100] Drawing 17 (a) - (c) And drawing 18 (a) - (c) It is drawing which explains still more concretely 
the contents indicated to above-mentioned drawing 15 and above-mentioned drawing 16 . Drawing 17 
(a) - (c) The data which the amount of gaps outputs to an upward rise at a print head 26 in the case of 5 
dots are shown, and it is drawin g 18 (a). - (c) The amount of gaps is the example which showed the data 
which the bottom of a right shoulder outputs to ** at a print head 26 in the case of 5 dots. 
[0101] Below, signs that the one-line data of the 6th line in above-mentioned drawing 17 are outputted 
to a print head 26 are further explained using the concrete circuit shown in drawing 10 of the 
amendment control section 96 of drawin g 6 mentioned above. First, the one-line data of the l-6th line 
are already stored in the address specified by the address control section 108 of the line buffers 101-107 
chosen by the input-control section 100. The data with which 16 ****s of the section 1 - the sections 16 
( drawin g 17 ) were carried out are first outputted to a head as 1 / 3 RAINDE-TA as the one-line data of 
the 6th line from the line buffer which the output-control section 109 and the address control section 108 
direct, and the address at the same time it will start storing of one-line data of the 7th line to the 7th line 
buffer 107, if this one-line data of the l-6th line is stored. The data of the 6th line which are equivalent 
to the section 1 first are outputted, the data of the 5th line which are next equivalent to the sections 2, 3, 
and 4 are outputted, and even the section 16 like ... is outputted. 

[0102] Next, even the section 16 is outputted, as the data of the 6th line which are equivalent to the 
sections 1 and 2 first are outputted as 2/3-line data, the data of the 5th line which are next equivalent to 
the sections 3, 4, and 5 are outputted and it was called ... 

[0103] Furthermore, as the 6th line data which are equivalent to the sections 1, 2, and 3 first as 3/3-line 
data are outputted, the 5th line data which are next equivalent to the sections 4, 5, and 6 are outputted 
and it was called even the 1st line equivalent to the section 16 is outputted, and the one-line data 
output of the 6th line is completed now. 

[0104] Also in the case of the print head 26 which has an angle error like the image for one line shown 
in drawing 17 c, the image made as mentioned above becomes a thing near the print condition of 
normal. 

[0105] Drawin g 7 and drawing 8 already described that it can distinguish when the above-mentioned 
amount of location gaps views the heavy image of a test pattern. Moreover, drawing 9 also already, 
described that the result of viewing can be evaluated as the number of location gap Rhine in a printing 
termination edge. Therefore, if the amount of location gaps (occurrences of the Moire fringe by the test 
pattern) is keyed, amendment is controllable to be shown in drawing 17 and drawin g 18 R> 8 using a 
table as shown in drawin g 16 by the control section. 
[0106] 

[Effect of the Invention] Since the amount of location gaps by the inclination is known only by 
measuring with eyes the number of the Moire fringes which printed the heavy image by the test pattern 
which consists of two or more Rhine groups parallel to a main scanning direction, and were generated 
according to this invention as explained to the detail above, it becomes possible not to establish a 
complicated and troublesome location gap detection device, therefore to offer small and cheap multiplex 
image formation equipment. Moreover, since the amount of location gaps measured with eyes can be 
evaluated as the number of location gaps of the direction of vertical scanning of the printing dot in a 
printing termination edge, it becomes possible to be able to realize skew correction with a high 
precision, therefore to form the multiplex image of good image quality. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the amount detection approach of heavy image gaps of the multiplex image formation 
equipment which forms said image in piles with two or more image formation means by which 
sequential arrangement is carried out [ on the form conveyed ] along the form conveyance direction that 
an image should be formed by line sequential It has a means to generate the test pattern which consists 
of two or more parallel Rhine groups for the amount detection of heavy image gaps. The image based on 
this test pattern is made to form on the sequential aforementioned form with the 1st image formation 
means and the 2nd image formation means. The amount detection approach of heavy image gaps 
characterized by what counting of the number of generation rates of a Moire fringe is carried out from 
the heavy image of the formed this test pattern, and this number of generation rates by which counting 
was carried out is evaluated for as an amount of gaps whenever [ with said 1st image formation means 
and said 2nd image formation means / relative concurrency ]. 

[Claim 2] The amount detection approach of heavy image gaps according to claim 1 characterized by 
evaluating the amount of gaps due to d=m as a several d gap pixel of the direction of vertical scanning 
whenever [ said concurrency ] when the number of generation rates of the non-crossing stripes of said 
Moire fringe is m. 

[Claim 3] The amount detection approach of heavy image gaps according to claim 1 characterized by 
evaluating the amount of gaps due to d=n +1 as a several d gap pixel of the direction of vertical scanning 
whenever [ said concurrency ] when the number of generation rates of the crossover stripes except the 
both ends of the main scanning direction of said Moire fringe is n. 

[Claim 4] A means to generate the test pattern which consists of two or more parallel Rhine groups for 
the amount detection of heavy image gaps, A means to pile up this test pattern in piles one by one with 
the 1st image formation means and the 2nd image formation means on a form, and to make an image 
form, The generation rate of several m of the non-crossing stripes of the Moire fringe generated in this 
heavy image is inputted. Multiplex image formation equipment which sets the number of gap pixels of 
the relative direction of vertical scanning of said 1st image formation means and said 2nd image 
formation means to d, and is characterized by having the amendment means which piles up with the 
relation of d=m and amends a gap of an image. 

[Claim 5] Said amendment means is multiplex image formation equipment according to claim 4 which 
the generation rate of several n of the crossover stripes of the Moire fringe generated in said heavy 
image is inputted, sets the number of gap pixels of the relative direction of vertical scanning of said 1st 
image formation means and said 2nd image formation means to d, and is characterized by piling up with 
the relation of d=n +1 and amending a gap of an image. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the appearance perspective view of the color picture formation equipment in the gestalt 
of 1 operation. 

[Drawin g 2] It is the sectional side elevation showing the internal configuration of color picture 
formation equipment typically. 

[Drawin g 3] It is drawing expanding and showing the configuration of each part of the image formation 
section installed in the tandem die side by side in the internal configuration. 

[Drawin g 4] drawing of the mechanical positioning device currently arranged in the flank of each image 
formation section - it is — (a) The transverse-plane cross-section part enlarged drawing and (b) the C-C 
— it is a cross-section view Fig. 

[Drawin g 5] It is drawing showing the system configuration of color picture formation equipment. 
[Drawing 6] It is the concrete system configuration Fig. of the engine control section and the PPC color 
engine section. 

[Drawin g 7] (a), (b) 5 and (c) It is drawing showing the example of the superposition image after the last 
fixing process by multiplex imprint with a criteria color and other Isshiki. 

[Drawin g 8] It is drawing showing the heavy image of the test pattern in the case of having produced the 
location gap of eight lines. 

[Drawing 9] (a) The analysis Fig. of a ** Moire fringe, and (b) It is drawing which re-**(ed) for 
reference of the test pattern pile image of drawing 8 . 

[Drawing 10] It is the concrete circuit diagram of an amendment control section. 

[Drawin g 11] It is drawing (the 1) explaining the amendment approach of the printing location gap by 

the angle error of the write head of a main scanning direction. 

[Drawin g 12] It is drawing (the 2) explaining the amendment approach of the printing location gap by 
the angle error of the write head of a main scanning direction. 

[Drawing 13] It is drawing explaining making size of the light-emitting part of the write head small to 
one third in the direction of vertical scanning. 

[Drawing 14] It is drawing (the 1) explaining the data for amending location gap of the write head. 
[Drawin g 15] It is drawing (the 2) explaining the data for amending location gap of the write head. 
[Drawin g 16] It is the graph showing the amount of gaps of a print head, and the relation of the number 
of partitions. 

[Drawing 17] (a) and (b) Drawing and (c) explaining location gap of an LED head It is drawing 
explaining the amendment approach of location gap of an LED head. 

[Drawin g 18] (a) and (b) Drawing and (c) explaining location gap of an LED head It is drawing 
explaining the amendment approach of location gap of an LED head. 

[Drawing 19] It is the typical sectional side elevation showing the configuration of the principal part of 
the color picture formation equipment of the conventional tandem die. 

[Drawing 20] (a), (b), (c), and (d) It is drawing explaining the adjustment approach of a printing location 
gap of the two image formation sections. 



http ://www4 . ipdl . ncipi . go .j p/cgi -bin/tran_web_cgi_ejj e 



12/6/05 



JP,10-1 15955,A [DESCRIPTION OF DRAWINGS] 



[Description of Notations] 

1 Form Cassette 

2 Belt 

3a Driving roller 
3b Follower roller 

4 Photo Conductor Drum 

5 Cleaner 

6 Initialization Electrification Machine 

7 Exposure Head 

8 (8a, 8b, 8c, 8d) Development counter 
8-1 Developing Roller 

9 Corona Discharge Imprint Machine 

10 Body of Equipment 

1 1 Closing Motion Tray 

12 Form Cassette 

1 3 Top-Cover Member 

14 Paper Output Tray 

1 5 Up Delivery Opening 

16 Electric Power Switch 

17 Liquid Crystal Display 

18 Input Key 

21 Drive Rotation Roller 

22 Follower Rotation Roller 

23 Form Conveyance Belt (Belt) 

24 (24-1, 24-2, 24-3, 24-4) Image formation unit 

25 (25-1, 25-2, 25-3, 25-4) Photo conductor drum 

26 (26-1, 26-2, 26-3, 26-4) Write head 

27 Pivot 

28 (28-1, 28-2, 28-3, 28-4) Imprint brush 

29 Standby Roll Pair 

3 1 Form Detection Sensor 

32 Feed Roller 

33 Sell and it is Member. 

34 Conveyance Way 
P Form 

35 Feed Koro 

36 Separation Pawl 

37 Fixing Assembly 

38 Delivery Koro 

39 Switch Lever 

41 Exhaust Passage 

42 Delivery Opening 

43 Delivery Roll Pair 

44 Cleaner Bottle 

45 Blade Scraper 

46 Fixed Support Roll 

47 Migration Support Roll 

48 Supporter Material 

49 Cam 

50 Electric Equipment 

51 Cleaner 
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52 Initialization Electrification Machine 

53 Development Counter 

54 Developing Roller 

55 Toner Stirring Member 

56 Feed Roller 

57 Doctor Blade 

61 Protection Lid 

62 Presser-Foot Roller 

65 Locking Lever 

66 Exposure Head Attaching Part 

67 Headpin 

68 Drum Attaching Part 
68-1, 68-2 Flank retaining wall 

71 Attaching Member 

72 Push Spring 

73 Photo Conductor Drum Shaft 

75 **** Member for Adjustment 
75-1 Dash and it is Slot 

75-2 Slant Face of Main Scanning Direction 

75-3 Slant Face of the Direction of Vertical Scanning 

75-4 Dash and it is Section. 

76 Flat Spring 

77 Horizontal-Scanning Adjustment Block 
77-1 Slant Face 

78 Screw 

79 Spiral Spring 

81 Vertical-Scanning Adjustment Block 
81-1 Slant Face 

82 Screw 

83 Spiral Spring 

84 Push Spiral Spring 
85a, 85b Stop screw 

86 Print Control Section 

87 Engine Control Section 

88 PPC Color Engine Section 

89 Host Computer 

90 CPU 

91 ROM 

92 RAM 

93 EEPROM 

94 Video I/F Control Section 

95 Head Control Section 

96 Amendment Control Section 

97 I/O Control Unit 

98 Operation Panel 

100 Input-Control Section 

101, 102, 103, 104, 105, 106, 107 Line buffer 

108 Address Control Section 

108 Output-Control Section 
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